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CHAPTER  II. 
General  Sedatives. 

These  are  remedies  which,  by  a  direct  influence,  depress  the  vital 
actions.  I  shall  treat,  under  this  general  head,  of  the  sedatives 
•which  may  be  considered  as  universal,  and  afterwards,  in  separate 
classes,  of  those  Avhich,  though  felt  throughout  the  system,  have  a 
special  direction  to  some  particular  part  of  it,  as  the  arterial,  nerv- 
ous, and  cerebral  sedatives.  The  influences  which  may  be  regarded 
as  strictly  universal  are  cold,  water,  and  depletion  either  direct  or 
indirect. 

I.  COLD  AS  A  SEDATIVE. 

As  heat  is  one  of  the  excitant  agencies  essential  to  the  support  of 
the  vital  functions  at  their  healthy  standard,  it  follows  that  cold, 
which  is  simply  a  diminution  of  heat,  must  be  attended  with  depres- 
sion of  these  functions;  in  other  words,  must  operate  as  a  sedative; 
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2  GENERAL   SEDATIVES.  [PART   II. 

and,  as  heat  is  universal  in  its  influence  in  one  direction,  so  also 
must  cold  be  in  the  other. 

Though  thus  directly  depressing,  cold  is  in  two  methods  indi- 
rectly excitant;  first,  by  the  shock  produced  on  the  nervous  centres 
through  the  sensation  it  occasions;  and  secondly,  by  the  reaction 
which  follows  its  primary  depressing  effect,  through  the  increased 
excitability  acquired  by  the  repose  of  the  function.  These  indirect 
influences  of  cold  have  been  sufliciently  considered,  the  former  under 
the  head  of  the  nervous  stimulants  (i.  599),  and  the  latter  under 
that  of  the  tonics  (i.  197).  AVith  the  depressing  efiects  of  cold  are 
combined  a  contraction  and  an  increased  firmness  of  the  tissues, 
which  render  it  susceptible  of  various  therapeutic  applications, 
already  fully  treated  of  under  the  astringents  (i.  108.)  In  conse- 
quence of  its  directly  depressing  and  secondarily  excitant  efi'ects, 
cold  is  a  prolific  cause  of  disease.  In  this  relation,  I  have  treated 
of  it  at  length  in  my  work  on  the  Practice  of  Medicine.  Upon  the 
points  above  mentioned,  I  must  content  myself  with  directing  the 
attention  of  the  reader  to  the  several  references  just  given.  In  this 
place,  cold  is  to  be  considered  exclusively  in  its  capacity  of  a  direct 
sedative. 

It  will  be  proper  to  say,  preliminarily,  that  cold,  in  reference  to 
impressions  made  upon  the  body,  is  a  relative  term,  applicable  to  a 
variable  temperature,  which  depends  partly  on  the  conducting  power 
of  the  substance  through  which  the  impression  is  to  be  made,  and 
partly  upon  the  heat  of  the  body  at  the  time.  Thus,  a  good  con- 
ductor of  heat,  like  iron,  will  feel  much  colder  than  a  bad  conductor, 
like  wool ;  and  a  substance  which  feels  cold  when  the  skin  is  hot, 
may  feel  warm  in  an  opposite  state  of  the  surface.  To  obtain  the 
effects  of  cold,  the  temperature  of  the  medium  must  be  lower  than 
that  of  the  surface  at  the  time  of  application.  With  a  view  to  the 
sedative  effects,  water  or  ice  is  the  medium  usually  employed ;  though 
recourse  is  sometimes  had  to  the  evaporation  of  volatile  substances, 
as  alcohol  or  ether.  The  impression  is  increased,  when  cold  water 
is  used,  by  maintaining  a  current  over  the  part;  the  portion  in  con- 
tact with  the  surface  being  thus  replaced  before  it  becomes  warm. 
In  relation  to  the  process  of  evaporation,  the  degree  of  cold  can  be 
greatly  augmented  by  blowing  over  the  part  by  means  of  a  pair  of 
bellows,  and  thus  increasing  the  rapidity  of  the  evaporation,  and,  of 
course,  the  reduction  of  temperature.  An  intense  cold  can  thus  be 
obtained  by  means  of  ether,  applied  to  the  surface  on  a  single  layer 
of  linen  or  cotton  cloth. 
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1.  Effects  of  Cold. 

The  first  effect  of  the  application  of  a  cold  body  to  the  surface  is 
the  sensation  of  cold.  This  is  owing  to  an  impression  conveyed 
from  the  point  of  application  to  the  cerebral  centres,  and  is  really 
excitant  to  these  centres.  It  is  proportionate  to  the  extent  of  the 
surface  in  contact  with  the  cold  body,  and  to  the  intensity  of  the 
cold.  It  may  be  disagreeable,  and  even  severely  painful,  and  some- 
times serves  to  rouse  the  brain  from  a  torpor  into  which  it  may  have 
been  thrown  by  some  depressing  influence.  It  was  no  doubt  in- 
tended to  guard  against  the  evil  effects  of  the  cold  by  exciting  atten- 
tion, and,  at  the  same  time,  contributing  to  reaction.  But,  while 
the  nervous  centres  are  thus  stimulated,  the  part  itself  suffers  a  pure 
depression.  The  temperature,  the  circulation,  and  the  special  sensi- 
bility are  all  diminished;  the  surface  becomes  pale;  the  tissues 
shrink;  and  the  peculiar  function,  whatever  it  may  be,  is  impaired 
or  suppressed.  Perspiration  is  checked  in  the  skin,  the  muscles  are 
rendered  stiff  and  unable  to  contract  efficiently,  nutrition  suffers, 
and  the  part  feels  benumbed,  and  cannot  duly  appreciate  the  contact 
of  bodies.  It  is  true  that  there  is  pain  in  the  part,  and  that  a  blow 
upon  it  is  often  exquisitely  painful ;  but  this  is  owing  to  the  impres- 
sion upon  the  distant  nervous  centres,  and  is  merely  referred  by  the 
mind  to  the  part  as  its  apparent  seat.  Should  the  cold  be  removed, 
reaction  takes  place;  and,  even  during  its  application,  if  it  be  moder- 
ate, a  similar  tendency  is  often  observable;  but,  with  the  continu- 
ance of  the  cold,  especially  if  severe,  this  soon  disappears ;  and  even 
the  capacity  of  receiving  and  transmitting  impressions  to  the  nervous 
centres  ceases.  A  sedative  effect  is  produced  upon  every  constituent 
of  the  tissue,  upon  the  blood-vessels,  nerves,  absoi'bents,  and  ultimate 
cells  or  molecules.  There  is  in  it  less  blood  and  less  nervous  action. 
Nor  is  it  only  the  part  chilled  that  suffers  depression. 

Other  parts  of  the  surface  appear  to  sympathize,  to  a  certain  ex- 
tent, with  that  which  receives  the  first  impression.  That  this  effect 
is  not  owing  simply  to  the  reduction  of  the  temperature  of  the  blood, 
by  the  mingling  with  the  whole  circulating  mass  of  that  portion 
which  passes  through  the  vessels  directly  affected,  is  proved  by  the 
unaltered  temperature  of  other  portions  of  the  body.  MM.  Tholo- 
zan  and  Brown-S^quard  showed,  by  experiment,  that  the  applica- 
tion of  cold  to  one  hand  is  followed  by  reduction  of  tempera- 
ture in  the  other  hand,  without  any  appreciable  diminution  of  that 


4  GENERAL   SEDATIVES.  [PART   II. 

of  the  body  generally.  {Archives  Generates,  Nov.  1858,  p.  613.) 
A  similar  sympathetic  effect  is  probably  transmitted  to  the  interior 
mucous  surfaces.  At  least  this  may  be  inferred  from  the  efficiency 
of  cold,  externally  applied,  in  arresting  hemorrhage  from  these  sur- 
faces. The  blood  and  nervous  force,  diminished  in  the  skin  and 
mucous  membrane,  must  be  concentrated  in  the  great  trunks  and 
the  parenchyma  of  the  organs.  Cold  applied  to  the  interior,  to  the 
stomach  for  example,  has  the  same  effects;  and  in  this  case  also  the 
sympathy  between  the  outer  and  inner  surfaces  is  exhibited ;  for  the 
skin  becomes  cold,  pale,  and  shrunken,  when  the  impression  upon 
the  stomach  is  strong,  and  the  tendency  to  reaction  is  surmounted. 
Every  one  is  familiar  with  the  great  prostration,  attended  not  un- 
frequently  with  gastric  pains,  which  follows  the  drinking  largely  of 
very  cold  water,  especially  when  the  surface  is  perspiring,  and  the 
strength  so  far  exhausted  by  exertion  as  to  interfere  with  reaction. 

If  the  cold  is  sufficiently  intense,  the  actions  of  the  part  are  de- 
pressed until  they  cease  altogether.  Life,  however,  is  not  necessarily 
lost,  even  though  the  part  may  have  been  frozen;  for,  if  care  is 
taken  to  restore  the  natural  temperature  gradually,  it  resumes  its 
functions,  and  its  previous  condition.  If  heat  is  too  suddenly  ap- 
plied, the  reaction  is  violent,  inflammation  takes  place,  and  gangrene 
is  apt  to  result.  But,  should  the  cold  bo  continued  sufficiently  long, 
death  will  take  place,  in  the  part  at  least,  so  that,  upon  the  reappli- 
cation  of  warmth,  circulation  within  it  is  not  resumed,  and  it  is  sepa- 
rated by  sloughing. 

When  the  cold  is  applied  so  as  to  affect  the  whole  body,  the  de- 
pression is  general,  after  the  first  efforts  at  reaction  are  past.  Every 
reader  is  familiar  with  the  effects  of  intensely  cold  weather  on  per- 
sons exposed  to  it  without  sufficient  protection.  At  first  the  sensa- 
tions are  severely  painful,  and  the  cerebral  centres  are  excited  to 
resist  the  depressing  influence.  But,  after  a  time,  the  sedative 
power  of  the  cold  seems  to  penetrate  the  interior  of  the  body,  the 
blood  becomes  universally  chilled,  and  the  nervous  centres  themselves 
lose  their  faculty  of  resistance.  Languor,  heaviness,  and  an  irre- 
sistible disposition  to  inaction  come  on,  drowsiness  follows,  and,  if 
this  is  yielded  to,  the  patient  speedily  sinks  into  a  stupor  from  which 
he  never  awakens. 

The  effects  of  immersion  in  cold  water  are  of  the  same  general 
character,  being  more  rapid  and  intense  in  proportion  as  the  tem- 
perature of  the  water  approaches  the  freezing  point.  The  imme- 
diate phenomena  are  the  sensation  of  cold,  paleness  of  the  surface, 
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and  universal  shrinking  of  the  body.  When  the  temperature  is  but 
slightly  reduced,  the  feeling  is  not  altogether  disagreeable,  and  re- 
action soon  takes  place,  with  a  pleasant  sensation  of  warmth.  By  a 
continuance,  however,  this  ceases;  and  the  subsequent  influence  is 
sedative.  If  the  temperature  of  the  bath  approaches  the  freezing 
point,  the  sensation  produced  is  intense,  amounting  to  a  violent 
shock  upon  the  nervous  centres,  with  general  horripilation,  shivering, 
gasping,  or  a  kind  of  convulsive  inspiration,  and  not  unfrequently 
tumultuous  action  of  the  heart ;  but  the  efforts  at  reaction  soon  cease, 
and  great  depression  follows.  The  skin  is  pallid  or  purple  in  patches, 
and  greatly  shrunken ;  the  pulse  gradually  sinks  until  it  can  be  felt 
no  longer ;  severe  pains  are  felt  in  the  head,  trunk,  and  limbs ;  the 
muscles  and  joints  become  stiff  and  inflexible;  cramps  in  the  ex- 
tremities are  not  unfrequently  experienced;  and  at  length  drowsi- 
ness comes  on,  speedily  ending  in  a  fatal  stupor. 

It  must  be  obvious  that  an  agency  so  powerful,  and  capable  of 
producing  effects  so  strongly  indicated  in  many  conditions  of  disease, 
must  be  susceptible  of  very  useful  therapeutic  application.  It  is  not 
less  so  that,  if  used  inappropriately,  or  in  excess,  it  may  be  productive 
of  vast  injury.  Hence  the  danger  of  an  instrument  of  this  kind  in 
uninstructed  hands,  to  which,  unhappily,  it  is  too  often  intrusted. 

2.  Indications  for  the  Emjjloynient  of  Cold. 

Indications  for  the  sedative  effects  of  cold  are  offered  in  vascular 
or  nervous  excitement,  in  abnormal  elevation  of  temperature,  and 
sometimes  when  it  may  be  desirable  to  lessen  sensitiveness  to  pain. 

In  using  means  to  fulfil  these  indications,  it  is  necessary  to  bear 
in  mind  the  tendency  to  reaction  under  the  influence  of  cold.  This 
must  be  overcome  when  the  object  aimed  at  is  purely  depression. 
Hence,  one  general  rule  is  to  continue  the  application  of  cold  steadily 
until  the  object  for  which  it  is  applied  is  accomplished,  or  until  there 
is  greater  danger  of  evil  than  expectation  of  good  from  perseverance 
with  the  remedy.  Its  intermittent  application,  during  the  continu- 
ance of  the  nervous  or  vascular  excitement  which  it  is  employed  to 
subdue,  might  endanger  an  increase  of  the  affection,  through  the 
excitement  of  the  intervening  reaction.  At  least  one  effect  would 
counteract  the  other;  and,  if  evil  might  be  avoided,  no  great  advan- 
tage could  be  looked  for.  This  rule  is  peculiarly  applicable  to  the 
use  of  cold  as  an  antiphlogistic  agent. 

Another  important  practical  rule  is  always  to  take  into  considera- 
tion the  strength  of  the  patient,  and  to  proportion  the  degree  of  cold 
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accordingly ;  a  much  less  reduction  of  temperature  being  in  general 
necessary  or  admissible  in  a  patient  of  impaired  health,  and  feeble 
powers  of  reaction,  than  in  the  robust. 

The  various  modes  of  applying  cold  have  already  been  sufficiently 
treated  of,  unless  where  some  peculiar  method  may  be  called  for  in 
a  special  affection.  With  this  exception,  therefore,  it  will  be  suffi- 
cient to  refer  the  reader  to  the  remarks  upon  cold  as  an  astringent 
(i.  107),  as  a  tonic  (i.  197),  and  as  a  nervous  stimulant  (i.  599). 

3.  Therapeutic  Application. 

Cold  is  employed  internally  or  externally,  or  in  both  methods 
conjointly,  in  acute  inflammations,  high  vascular  irritations  or  active 
congestions,  fevers,  diseases  of  nervous  excitement,  and  as  an  anaes- 
thetic agent. 

a.  Inflammation. 

As  a  local  remedy,  cold  is  often  very  serviceable  in  inflammation. 
It  operates  by  diminishing  the  quantity  of  blood  in  the  part,  and 
depressing  the  nervous  irritation,  which  jointly  constitute  the  main 
elements  of  the  disorder.  It  may  be  used  in  all  superficial  inflam- 
mations of  a  fixed  character,  which  are  attended  with  increased  heat, 
redness,  and  swelling.  In  the  readily  transferrible  inflammations,  in 
which  the  local  affection  depends  on  a  constitutional  disorder,  and, 
if  removed,  might  be  followed  by  the  occurrence  of  a  more  serious 
attack  upon  one  of  the  vital  organs,  it  should  be  used  with  great 
caution,  if  at  all.  Such  are  the  local  affections  of  gout,  rheumatism, 
and  certain  cutaneous  diseases  of  constitutional  origin.  The  remedy 
will  often  act  promptly  in  relieving  the  inflammation  in  these  cases, 
and  perhaps  in  the  majority  of  instances  might  do  no  serious  mis- 
chief; but  there  is  always  danger;  and  it  is  unjustifiable  to  incur 
the  risk  of  serious  consequences  when  there  is  no  urgent  necessity. 
Sometimes,  however,  when  the  inflammation  is  very  great,  with  much 
redness  and  vascular  distension,  it  may  be  proper  to  use  the  remedy 
in  moderation,  with  the  view  of  diminishing  the  violence  of  the  affec- 
tion, not.  of  subverting  it.  The  cold  for  this  purpose  should  never  be 
intense.  Death  is  said  to  have  resulted  in  gout,  from  introducing 
the  inflamed  foot  into  ice-cold  water.  The  refrigerating  plan  by 
means  of  evaporating  lotions  is  more  especially  applicable  to  such 
cases;  and  alcohol  is  preferable  to  ether  for  the  purpose,  as  it  is  less 
liable  to  reduce  the  temperature  too  far.  It  should  usually  be  diluted 
with  water,  camphor  water,  or  some  demulcent  liquid,  and  applied 
on  thin  compresses,  so  as  to  admit  of  evaporation.     Two  or  three 
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parts  of  the  diluent  may  be  mixed  with  one  of  alcohol.  I  have  some- 
times used  in  this  way  a  mixture  of  tincture  of  camphor  and  milk, 
the  latter  of  which  acts  as  a  demulcent  as  well  as  diluent.  Scuda- 
more  employed  in  gout  an  evaporating  lotion  consisting  of  one  part 
of  alcohol  and  three  of  camphor  water.  Demulcent  liquids,  such  as 
infusions  of  slippery  elm  and  flaxseed,  act  partly  by  the  cold  they  occa- 
sion through  the  conducting  property  of  the  water.  These  are  used 
with  great  advantage  in  erysijyelas,  and  severe  cases  of  erythema^ 
such  as  E.  nodosum.  The  inflammation  from  hums  or  scalds,  wounds, 
sprains,  and  bruises  is  very  usefully  treated  by  cold  water,  applied 
to  the  part  on  compresses,  and  kept  cold  by  frequent  renewal.  The 
degree  of  cold  should,  in  such  cases,  be  regulated  by  the  sensations 
of  the  patient,  and  should  not  be  lower  than  is  agreeable  to  him. 
When  productive  of  general  chilly  sensations,  it  should  be  omitted. 
Subcutaneous  jylilegmonous  stoellings,  and  inflamed  glands,  may  be 
treated  in  the  same  way;  but,  generally  speaking,  emollient  applica- 
tions answer  better  in  these  cases.  Few  remedies  are  more  efficient 
than  cold  water  in  inflamed  piles ;  and,  when  they  are  internal,  fre- 
quent injection  of  the  same  remedy  into  the  rectum  is  often  beneficial. 
In  inflammation  of  the  conjunctiva,  cold  water  applied  by  compresses 
over  the  eye  is  usually  very  grateful  to  the  patient,  and  beneficial  so 
long  as  it  continues  grateful.  In  some  instances,  warm  water  is 
more  soothing,  and  may  be  preferably  used.  The  inflamed  throat 
of  scarlatina,  with  much  swelling  externally,  is  treated  by  some  with 
ice-cold  water,  applied  on  compresses  over  the  parotids  and  sub- 
maxillary glands,  and  with  asserted  advantage. 

Of  the  internal  inflanwiations,  that  of  the  7neninges  of  the  brain 
especially  calls  for  this  remedy.  AYith  or  without  shaving  of  the 
hair,  large  compresses  thoroughly  soaked  with  ice-cold  water,  or 
bladders  filled  with  pounded  ice,  or  cloths  enveloping  a  layer  of 
snow,  should  be  applied  over  the  whole  scalp,  and  renewed  from 
time  to  time:  care  being  taken  not  to  freeze  the  skin.  Inflamma- 
tions of  the  chest  and  abdomen  are  not  generally  treated  with  cold 
externally;  and  I  have  no  doubt  that  when  the  parenchyma  of  the 
organs  is  afi'ected,  it  might  prove  injurious  by  sending  the  blood  into 
the  inflamed  tissue;  and  the  same  is  probably  the  case  with  the 
serous  inflammations  of  these  parts.  But  in  inflammation  of  the 
mucous  coat  of  the  stoynach,  bladder,  and  uterus,  it  is  not  impossible 
that  the  sympathy  between  the  external  surface  over  the  part  afi'ected, 
with  the  mucous  membrane,  may  cause  the  latter  to  be  favourably 
impressed  by  cold  applied  to  the  former.     I  confess,  however,  that 
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I  never  myself  employ  cold  in  these  cases,  preferring  the  sedative 
effect  of  emollient  cataplasms  in  all  the  internal  inflammations  of  the 
trunk  of  the  body. 

Internally  cold  may  be  employed  with  much  benefit  in  acute  gas- 
tritis. The  burning  pain  and  the  great  thirst  of  this  affection  call 
for  cold  drinks,  and  nothing  is  more  grateful  to  the  patient.  I  be- 
lieve that  nature  here  points  out  the  true  proceeding.  But  water 
should  not  be  drank  copiously,  as,  by  distending  and  weighing  upon 
the  stomach,  it  may  prove  mechanically  injurious,  and  is  liable  to 
provoke  vomiting.  It  should  be  taken  as  cold  as  possible,  in  very 
small  quantities,  one  or  two  swallows  for  example,  at  a  time,  and 
very  frequently.  An  excellent  plan  is  to  let  the  patient  swallow 
frequently  small  pieces  of  ice,  without  allowing  them  to  dissolve  in 
the  mouth.  Their  solution  in  the  stomach,  through  the  absorption 
of  free  caloric,  creates  a  much  greater  degree  of  cold  than  would  be 
occasioned  by  the  same  bulk  of  water;  and  the  stomach  may  in  this 
way  be  kept  constantly  refrigerated.  There  is  little  danger  of  pro- 
ceeding too  far,  if  the  pieces  be  swallowed  separately  at  short  inter- 
vals, and  no  longer  than  they  prove  comforting  to  the  patient. 

In  acute  dysentery,  the  plan  of  injecting  ice-water  has  also  been 
recommended;  but,  unless  the  injection  were  very  often  repeated, 
which  in  itself  would  be  objectionable,  there  would  be  risk  that  the 
reaction  in  the  intervals  would  quite  balance  the  direct  sedative 
effects  of  the  remedy;  and  ice,  if  introduced,  would  be  too  local  in 
its  operation,  not  being  capable,  as  in  the  stomach,  of  diffusing  itself 
when  dissolved  over  the  whole  inflamed  surface. 

A  new  method  of  employing  cold  in  inflammation  has  been  intro- 
duced into  notice  by  Dr.  James  Arnott  of  London.  It  consists  in 
freezing  the  part  by  a  mixture  of  pounded  ice  and  salt.  I  have 
myself  had  no  experience  of  this  method,  and  can,  therefore,  say 
nothing  of  it  of  my  own  knowledge;  but  the  extraordinary  results 
obtained  by  Dr.  Arnott  are  certainly  entitled  to  attention.  Of  the 
mode  of  forming  and  applying  the  mixture,  and  of  its  effects,  I  shall 
treat  under  the  anaesthetic  application  of  cold.  It  is  sufiicient  here 
to  say  that,  in  the  experience  of  Dr.  Arnott  and  his  friends,  no  injury 
has  resulted  from  the  use  of  the  remedy  in  any  case.  He  considers 
it  capable  of  promptly  curing  any  inflammation  the  seat  of  which 
can  be  reached  by  the  freezing  influence,  and  of  benefiting  internal 
inflammation  through  the  sympathies  connecting  the  surface  with 
the  interior.  The  affections  in  which  Dr.  Arnott  has  found  the 
remedy  successful  are  erysipelas,  eczema^  impetigo,  prurigo,  glandu- 
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lar  injlammation  of  the  neck  and  groin,  acute  lumbago,  sciatica  in 
most  instances,  most  cases  of  chronic  rheumatism,  ordinary  injlam- 
mation of  the  joints,  'painful  nodes,  and  the  injlammation  of  sprains, 
bruises,  and  burns.  In  acute  rheumatism,  the  inflammation  of  the 
joints  is  invariably  and  completely  relieved,  and  the  disease  short- 
ened to  a  week.  Mheumatic  gout  is  also  promptly  relieved ;  ophthal- 
mia has  been  immediately  cured  by  a  frigorific  mixture  in  contact 
Avith  the  closed  eyelid  for  three  or  four  minutes;  the  beneficial  action 
of  the  remedy  in  orchitis  is  very  prompt;  and  Dr.  Arnott  has  em- 
ployed it  with  "speedy  and  excellent  effects"  in  a  case  o^  meningitis, 
and  in  another  o^  peritonitis.  [Ed.  Month.  Journ.  of  Med.  Sci.,  July, 
1854,  p.  35.)  Dr.  T.  Spencer  Wells  states  that  the  freezing  process 
is  of  great  service  in  external  cancer,  allaying  pains,  checking  growth, 
reducing  the  size  of  the  tumour,  and  sometimes  bringing  it  into  an 
indolent  condition.  {Med.  Times  and  Craz.,  July,  1857,  p.  31.)  Even 
uterine  cancer  is  said  to  have  been  usefully  treated  in  this  way. 

b.  Vascular  Irritation. 
The  topical  use  of  cold  is  beneficial  in  this  condition  for  the  same 
reasons  precisely  as  in  inflammation.  In  vascular  irritation  or  active 
congestion  of  the  brain,  it  is  almost  indispensable.  This  condition 
exists  frequently  in  fevers,  with  or  without  delirium,  and  often  yields 
happily  to  the  remedy.  Cold  water,  ice,  or  snow  may  be  employed, 
in  the  manner  already  indicated;  or  the  water  may  be  allowed  to  fall 
in  a  single  stream,  or  in  a  shower,  by  means  of  a  colander,  upon  the 
head  of  the  patient,  from  a  foot  or  two  above  him,  and  run  off  by 
some  convenient  arrangement,  so  as  not  to  wet  the  remainder  of  the 
body,  or  the  bedclothes.  The  same  remedy  should  be  used  in  all 
cases  of  threatened  or  existing  apoplexy,  when  the  face  is  flushed  and 
the  head  warm.  In  convulsions,  with  the  same  phenomena,  cold 
water  or  ice  to  the  head  is  often  highly  beneficial,  and  may  not  un- 
frequently  be  employed  with  advantage  simultaneously  with  hot 
pediluvia,  or  the  warm  bath.  This  remark  applies  to  all  kinds  of 
convulsion,  whether  in  children  or  adults,  when  the  head  is  flushed 
and  heated.  In  the  convulsions  of  puerperal  women,  the  remedy  has 
been  highly  commended.  In  these  cases  the  water  first  employed 
should  be  tepid  or  about  90°  F.,  and  its  temperature  diminished  grad- 
ually to  80°  F.,  70°,  or  somewhat  lower.  It  should  be  poured  by 
pailfuls  over  the  head  of  the  patient  seated  in  a  bathing  tub,  or  im- 
mersed in  a  tepid  bath  of  about  90°.  In  severe  headaches,  which 
have  resisted  ordinary  measures,  the  same  plan  may  be  employed. 
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In  vascular  irritation  of  the  stomach  ice  or  cold  water  is  not  less 
indicated  than  in  gastritis.  In  severe  vomiting  from  this  cause,  it 
may  be  used  both  internally  and  to  the  epigastrium.  In  cardialgia, 
the  drinking  of  cold  water  is  useful  not  only  by  the  cold,  but  also  as 
a  simple  diluent  to  weaken  the  acrimony  of  the  gastric  contents. 

Irritation  of  the  genital  organs  is  often  happily  treated  with  cold 
water.  No  remedy  usually  affords  more  prompt  relief  in  the  painful 
priapism  of  gonorrhoea,  or  in  the  same  affection  from  other  causes. 

c.  Febrile  Disease. 

In  all  febrile  diseases  with  a  hot,  dry  skin,  hot  breath,  and  thirst, 
the  sedative  influence  of  cold  is  strongly  indicated.  It  may  be 
applied  by  means  of  cool  fresh  air  inhaled  into  the  lungs,  which  in 
general  proves  grateful  and  refreshing.  For  this  purpose  the  air  of 
the  chamber  should  be  frequently  renewed,  and  the  temperature  not 
allowed  to  exceed  from  70°  to  76°  F.,  according  to  the  season,  if  the 
weather  permit.  Care,  however,  should  be  taken  to  guard  the  body 
against  undue  exposure  to  cold,  and  it  should  therefore  be  kept 
covered,  especially  when  the  surface  is  damp,  and  the  patient  dis- 
posed to  chilliness. 

Cool  drinks  are  still  more  refreshing;  and  small  sips,  frequently 
taken,  of  iced  lemonade,  orangeade,  or  j^u^^  i<^^d  water,  should  be 
permitted  in  all  cases,  when  desired  by  the  patients  under  the  above 
circumstances.  When  the  mouth  and  fauces  are  hot  and  inflamed, 
small  pieces  of  ice  may  be  held  in  the  mouth  and  allowed  slowly  to 
dissolve;  and,  when  gastritis  exists,  with  burning  heat  of  stomach, 
and  perhaps  vomiting,  the  ice  may  be  swallowed  undissolved,  as 
before  recommended  in  the  same  affection  occurring  distinctly. 

Externally,  too,  cold  may  often  be  applied  with  great  advantage. 
Dr.  Currie,  of  Liverpool,  distinguished  himself  by  introducing  into 
use  this  measure,  not  only  as  a  palliative,  but  as  a  cure  for  fever. 
His  method  was  to  strip  the  patient  naked,  and,  seating  him  in  a  tub, 
to  pour  over  him  four  or  five  gallons  of  water  from  40°  to  60°  F., 
and  to  repeat  the  process  two  or  three  times,  or  until  rigors  should 
come  on ;  after  which  he  was  to  be  wiped  dry,  and  put  immediately 
into  a  warm  bed.  Reaction  soon  took  place,  attended  with  diapho- 
resis, which  was  sustained  by  the  free  use  of  tepid  drinks.  The 
remedy  thus  employed  operates  not  only  by  the  depressing  influence 
of  the  cold,  but  in  several  other  ways  also ;  as  by  a  shock  on  the 
nervous  centres  calculated  to  interrupt  the  associated  morbid  actions, 
by  the  reaction  which  follows,  and  by  the  promotion  of  sweating. 
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But,  powerful  as  it  is  for  good  when  properly  used,  it  may,  under 
other  circumstances,  be  productive  of  serious  injury.  Dr.  Currie, 
therefore,  gave  some  rules  to  guard  against  the  abuse  of  the  remedy, 
which  are  highly  judicious.  The  temperature  of  the  body,  as  ascer- 
tained by  a  thermometer  under  the  tongue,  should  be  at  least  96°, 
the  skin  should  be  considerably  hotter  than  in  health,  and  perfectly 
dry,  and  there  should  be  no  sense  of  chilliness  present,  and  no  exist- 
ing internal  infiammatio7i,  especially  of  the  chest.  In  women,  more- 
over, the  measure  should  be  avoided  during  the  menstrual  period,  and 
in  the  advanced  stage  of  pregnancy.  It  is  usually  best  that  the  hair 
of  the  head  should  be  removed  before  the  affusion.  Some  fevers  may 
be  much  benefited,  and  even  cut  short  by  this  remedy.  Such  are  the 
proper  typhus,  and  the  miasmatic  remittent  or  bilious  fever.  It 
might  possibly  also  prove  serviceable  in  yellow  fever.  It  is  inappli- 
cable to  enteric  or  typhoid  fever  and  the  exanthemata;  to  the  former, 
because  the  disease  cannot  be  cut  short  by  this  or  any  other  measure, 
and,  moreover,  in  consequence  of  its  complication  with  or  tendency 
to  internal  inflammation,  especially  bronchial;  to  the  latter,  because 
there  might  be  serious  danger  of  an  introversion  of  the  irritation, 
which  might  fix  with  fatal  violence  on  some  vital  organ.  In  cases  to 
which  it  is  applicable,  if  in  their  advanced  stage,  the  temperature  of 
the  water  should  not  be  more  than  20°  below  that  of  the  surface. 

In  all  febrile  diseases,  however,  when  the  skin  is  very  hot  and  dry, 
and  no  sense  of  chilliness  exists,  the  application  of  cold  hy  sponging 
with  cool  water  may  be  employed  without  hesitation ;  due  care  being 
taken  to  graduate  the  temperature  to  the  sensations  of  the  patient, 
and  the  extent  of  the  application  to  the  degree  of  vital  force.  In 
the  exanthematous  fevers,  moreover,  the  disposition  to  retrocession 
must  be  taken  into  consideration ;  and,  when  this  is  liable  to  happen, 
the  remedy  should  be  used  with  caution.  When  strongly  indicated, 
the  sponging  may  be  applied  over  the  whole  body;  in  other  cases,  it 
may  be  confined  to  the  extremities  and  the  face.  The  temperature 
of  the  water  should  be  such  as  to  be  agreeable  to  the  patient,  and 
never  so  low,  under  these  circumstances,  as  to  produce  general  chilli- 
ness or  rigors.  A  few  degrees  below  the  temperature  of  the  surface, 
say  from  10°  to  20°,  would  be  quite  sufficient. 

In  the  headache  or  delirium  of  fever,  or  whenever  determination 
of  blood  to  the  head  is  observable,  cold  water  may  be  applied  to  the 
scalp  in  the  manner  already  described.  (See  page  9.) 
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d.  Nervous  Irritation. 

In  spasmodic  affections  of  different  kinds,  cold  has  been  found 
useful;  as  much,  however,  probably  by  its  nervous  stimulant  prop- 
erty, or  shock  on  the  nervous  centres,  and  by  its  indirect  tonic  pow- 
ers, as  by  its  purely  sedative  influence.  Still  it  would  seem  to  be 
clearly  indicated,  in  reference  to  the  last  effect,  in  disorders  consist- 
ing in  irritation  or  morbid  excitement  of  the  nervous  system;  as  it 
unquestionably  acts  as  a  direct  sedative  to  this  as  well  as  the  arterial 
system,  when  the  first  excitant  shock  of  the  sensation  is  passed.  Its 
usefulness  in  convulsions  has  been  already  mentioned. 

Spasm  of  the  stomach  will  sometimes  give  way  to  the  sudden  appli- 
cation of  cold  to  the  epigastrium;  and  I  have  seen  spasm  of  the 
bowels  which  has  resisted  every  other  measure  that  I  could  employ, 
yield  immediately  to  a  stream  of  cool  water,  poured  out  of  a  pitcher 
from  the  height  of  three  or  four  feet  upon  the  abdomen,  while  the 
patient  lay  upon  his  back  on  the  floor.  The  measure  may  be  tried 
also  in  obstinate  spasms  of  the  ureter^  hepatic  ducts,  bladder,  and 
riina  glottidis,  after  other  means  have  been  exhausted. 

The  powerful  sedative  action  of  cold  affusion,  and  of  the  cold  bath, 
at  a  temperature  between  40°  and  50°  F.,  has  been  repeatedly  re- 
sorted to  with  success  in  tetanus.  The  vital  actions  are  greatly  re- 
duced; and,  in  this  state  of  reduction,  the  spasms  relax.  Should 
they  return,  the  same  measures  should  be  repeated,  at  proper  inter- 
vals; care  being  taken  not  to  depress  the  powers  of  the  system  too 
far.  After  being  removed  from  the  bath,  the  patient  should  be  placed 
in  bed,  wiped  dry,  and  stimulated,  if  necessary,  by  carbonate  of  am- 
monia or  hot  spirituous  drinks.  Great  caution,  however,  is  required 
not  to  depress  the  patient  below  the  point  at  which  reaction  can 
take  place.  Immediate  death  has  resulted  from  the  use  of  the  cold 
bath  in  tetanus. 

In  various  conditions  of  hysterical  disease,  cold  water  may  be  used 
to  calm  the  nervous  excitement.  Irregular  contractions  of  the  in- 
voluntary muscles,  various  internal  spasms,  palpitations,  epigastric 
uneasiness,  flatulence,  etc.,  may  often  be  relieved  by  cold  water 
administered  by  enema,  or  applied  by  a  sponge  to  the  epigastrium, 
the  chest,  or  along  the  spine,  or  by  immersion  for  six  or  eight  min- 
utes in  a  cool  bath,  between  60°  and  80°. 

In  the  paroxysms  of  maniacal  violence,  the  cold  shower-bath,  or 
affusion  upon  the  head  of  the  patient,  is  one  of  the  most  powerful 
methods  of  producing  calmness.     The  application  should  cease  with 
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the  violence  of  the  excitement ;  and  may  be  renewed  with  its  renewal, 
until  the  patient  is  permanently  quieted.  Close  watching  is  requisite 
to  prevent  too  great  depression.  One  minute  is  often  sufficient,  and 
five  or  six  minutes  should  be  rarely  exceeded  when  the  water  is  very 

cold. 

e.  As  an  Anscsthetic  Agent. 

Though  intense  cold  produces  pain,  and  at  first  increases  the  sen- 
sitiveness of  the  part  to  painful  impressions,  as  to  that  of  a  blow  for 
example,  yet  after  a  time  it  completely  benumbs  the  nerves,  and 
quite  suspends  sensibility.  This  happens,  in  a  considerable  degree, 
before  positive  freezing  takes  place,  and  always  completely  after- 
wards. Ice  is  sometimes  employed  for  this  purpose,  in  the  relief  of 
neuralgic  pains.  When  these  are  superficial,  ice  or  ice-cold  water, 
applied  so  as  to  produce  a  benumbing  effect,  will  sometimes  afford 
relief,  and  may  be  tried  when  other  measures  have  failed.  Dr.  Arnott 
has  found  the  frigorific  mixture,  applied  so  as  to  freeze  the  surface, 
often  promptly  successful  in  headache,  toothache,  and  neuralgia  of 
the  face,  side,  and  other  parts,  though  it  has  often  also  failed. 
{Ed.  Month.  Journ.  of  Med.  Set.,  July,  1854,  p.  37.)  But  it  is  rather 
as  a  surgical  anesthetic  that  extreme  cold  has  recently  attracted 
notice.  To  Dr.  James  Arnott,  as  before  stated,  the  profession  is 
indebted  for  this  application  of  cold;  and  it  is  certainly  an  important 
addition  to  the  resources  of  our  profession.  The  following  remarks 
on  the  method  of  using  it,  and  its  effects,  are  taken  mainly  from  the 
communications  of  Dr.  Arnott. 

The  frigorific  mixture  used  consists  of  two  parts  of  powdered  ice 
and  one  of  fine  table  salt.  For  most  purposes,  four  ounces  of  ice, 
or  a  piece  about  as  large  as  an  orange,  will  be  sufficient.  This 
should  be  thoroughly  comminuted  by  shaving  with  a  plane,  or  pound- 
ing it  in  a  bag  of  canvas  or  coarse  cloth,  and  then  placed  on  a  sheet 
of  paper,  and  mixed  quickly  and  intimately  with  the  salt,  by  means 
of  an  ivory  folder,  or  by  stirring  the  two  in  a  gutta  percha  vessel. 
The  mixture  thus  prepared  is  to  be  introduced  into  a  net  of  gauze, 
which  may  be  conveniently  suspended  for  the  purpose  from  the 
mouth  of  a  jar;  and,  as  soon  as  drippings  of  brine  begin  to  appear, 
it  is  ready  for  use.  The  net  inclosing  it  is  now  to  be  applied  to  the 
part  horizontally  placed,  and,  if  not  large  enough  to  cover  the  sur- 
face which  it  is  wished  to  affect,  is  to  be  passed  quickly  from  one 
part  of  it  to  another,  so  as  to  operate  on  the  whole  equably.  The 
liquid  which  escapes  may  be  received  upon  a  wet  sponge,  or  in  a 
basin  placed  beneath.     Another  method  of  effecting  the  object  is  to 
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use  a  brass  ball  which  has  been  immersed  in  the  freezing  mixture; 
or,  when  only  a  small  surface  is  to  be  operated  on,  a  thin  metallic 
spoon  containing  a  portion  of  the  mixture. 

A  certain  degree  of  numbness  is  immediately  produced,  and  the 
skin  rendered  pale,  with  little  disagreeable  sensation  even  of  cold- 
ness. In  half  a  minute,  the  whole  surface  is  suddenly  blanched, 
and  a  feeling  of  tingling  or  pricking  is  experienced  like  that  caused 
by  mustard.  If  the  application  be  continued,  the  adipose  matter 
becomes  solidified,  and  the  whole  tissue  hardened,  with  a  slight  tin- 
gling pain,  which,  however,  except  in  peculiarly  sensitive  parts,  as 
the  hand,  and  anterior  and  lower  part  of  the  forearm,  is  rarely  com- 
plained of.  This  uneasiness  soon  subsides,  and  perfect  insensibility 
takes  place.  The  time  required  for  producing  the  effect  varies  with 
the  condition  of  the  surface.  If  this  be  perfectly  sound,  not  more 
than  one  or  at  most  two  minutes  will  be  necessary;  if  inflamed,  as 
in  an  abscess,  from  six  to  ten  minutes  may  be  required.  The  insen- 
sibility remains  for  many  minutes  after  the  removal  of  the  mixture. 
The  part,  when  insensibility  is  no  longer  required,  should  be  gradu- 
ally restored  to  its  normal  condition  by  covering  it  with  pounded  ice, 
or  a  bladder  containing  ice  and  water.  This  will  not  be  required  in 
cases  in  which  the  refrigerating  process  is  checked  before  the  freez- 
ing effect  has  been  produced.  Upon  the  thawing  of  the  part,  some 
redness  and  dilatation  of  the  blood-vessels  may  result;  but  this,  so 
far  from  being  inflammation,  is  a  state  of  debility,  which  permits 
distension  through  the  vis  a  tergo.  In  fact,  the  part  is,  under  these 
circumstances,  quite  indisposed  to  take  on  inflammation,  generally, 
if  cut,  heals  kindly  by  the  first  intention  in  twenty-four  hours,  and 
never  suppurates;  nor  does  inflammation  occur  in  the  neighbouring 
parts.  Dr.  Arnott  asserts  that  he  has  never  known  any  injury  re- 
sult from  the  process,  and  his  statement  is  confirmed  by  others. 
There  is  not  the  least  danger  of  gangrene. 

The  resulting  hardness  is  quite  different  from  that  of  frozen  water, 
as  it  is  only  the  fatty  matter  that  is  consolidated;  the  blood  being 
driven  out  by  the  contraction  of  the  vessels.  It  can  be  cut  readily, 
but  requires  that  the  knife  should  be  held  somewhat  more  firmly  in 
the  hand  than  in  the  ordinary  condition  of  the  tissues.  There  is,  of 
course,  no  hemorrhage  from  the  frozen  parts.  For  slight  operations 
it  is  not  necessary  to  produce  the  full  freezing  effect. 

As  the  congelation  does  not  penetrate  more  deeply  than  the  skin 
and  the  adipose  tissue  immediately  subjacent,  the  measure  is  not 
calculated  to  obviate  the  suffering  from  extensive  operations ;  except 
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in  so  far  as  it  renders  perfectly  painless  the  first  incision  througli  the 
skin,  which  is  usually  the  most  painful  part  of  the  cutting.  It  is 
more  especially  the  smaller  operations  to  which  this  anaesthetic 
measure  is  appropriate ;  but,  as  these  are  much  more  numerous  than 
those  of  greater  importance,  its  beneficial  influence  will  be  Avidely 
felt,  if  all  that  it  promises  should  be  fulfilled.  It  is  perfectly  safe, 
and  thus  has  an  incalculable  advantage  over  chloroform,  which  has 
frequently  caused  death,  when  employed  in  cases  to  which  the  pres- 
ent measure  is  adapted. 

The  operations  to  which,  according  to  Dr.  Arnott  and  others  who 
have  tried  the  plan,  it  is  peculiarly  appropriate,  are  those  for  cuta- 
neous or  small  subcutaneous  tumours,  the  opening  of  abscesses, 
jjaronychia,  carbuncle,  the  forming  of  setons  and  issues,  scarijica- 
tion,  2>aracentesis,  the  cutting  doivn  ujjon  arteries,  the  tging  or  cut- 
ting of  varicose  veins,  phymosis,  strangulated  hernia,  the  evulsion 
of  nails,  and  the  various  ophthalmic,  dental,  plastic,  and  orthopsedic 
operations. 

The  advantages  of  the  measure  are  its  safety,  the  absence  of 
hemorrhage,  the  want  of  subsequent  inflammation  or  suppuration, 
the  healing  by  the  first  intention,  and  the  non-occurrence  of  inflam- 
mation in  the  neighbouring  parts.* 

Among  the  surgeons  who  have  put  in  practice  the  process  of  Dr. 
Arnott,  and  have  spoken  of  it  favourably,  are  Velpeau  of  Paris, 
Coste  of  Marseilles,  who  has  met  with  results  in  the  highest  degree 
favourably  {3Ied.  Times  and  Gaz.,  Nov.  1855,  p.  518),  Paget  of 
London,  and  Dr.  J.  Mason  Warren  of  the  United  States  [Bost.  3Ied. 
and  Surg.  Journ.,  lii.  35). 

Since  the  publication  of  the  first  edition  of  this  work,  additional 
evidence  has  been  oifered,  from  various  quarters,  of  the  efiiciency  and 
safety  of  this  mode  of  producing  anaesthesia  for  the  more  superficial 
surgical  operations.  It  appears,  however,  that  healing  by  the  first 
intention  is  sometimes  retarded,  and  blisterins;  and  even  sloucrhinsr 
liave  taken  place ;  but  these  results  are  ascribed  to  a  too  long  and 
unnecessary  continuance  of  the  freezing  application. 

f.  As  a  Prophylactic  Agent. 
Cold  may  with  great  advantage  be  employed  as  a  preventive  of 
those  affections  which  it  is  apt  to  produce.     It  is  probably  the  most 

*  The  preceding  observations  have  been  gathered  from  various  communications, 
most  of  -which  are  contained  in  the  Lond.  Med.  Times  and  Gaz.  (March,  1854,  p.  285; 
Nov.  1854,  p.  488;  and  Nov.  1855,  p.  518),  and  the  Ed.  Month.  Journ.  of  Med.  Sci. 
(July,  1854,  p.  32). 
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frequent  cause  of  inflammations;  but,  as  the  system  maybe  gradually 
accustomed  to  almost  any  disturbing  agent  not  directly  affecting  its 
organization,  the  morbid  influence  of  cold  may  be  in  great  measure 
obviated  by  putting  this  principle  in  practice.  The  face  and  hands 
have  been  so  accustomed  to  cold,  that  the  system  is  rarely  affected 
through  them  by  that  morbid  agent.  Allow  other  parts  of  the  body 
to  come  into  a  similar  relation  to  cold,  and  the  same  result  "will  take 
place  for  all.  The  naked  Indian,  when  asked  why  he  did  not  suffer 
from  cold,  very  pertinently  answered  that  he  w^as  all  face.  Without 
departing  from  the  usages  of  civilized  life,  we  may  in  considerable 
degree  acquire  the  same  immunity.  This  is  accomplished  by  the 
daily  use  of  the  cold  bath,  or  the  cold  shower-bath;  and  even  the 
simple  introduction  of  the  feet  into  very  cold  water,  or  washing  the 
back  of  the  neck  and  upper  part  of  the  chest,  every  morning,  will 
have  very  considerable  prophylactic  eflficacy.  But  persons  accus- 
tomed to  take  cold  easily,  liable,  for  example,  to  frequent  attacks  of 
angina,  bronchitis,  or  rheumatism,  should  not,  especially  if  of  feeble 
constitution,  too  hastily  adopt  the  measure  during  cold  weather. 
The  best  plan  is  to  begin  with  general  or  local  bathing  in  the  sum- 
mer, using  water  of  the  ordinary  temperature,  and  to  continue 
regularly  the  same  practice  with  the  advancing  season,  so  that  by 
the  middle  of  winter,  the  system  will  have  gradually  become  accus- 
tomed to  a  cold,  equal,  or  nearly  so,  to  the  average  temperature  of 
the  air.  One  rule,  which  must  always  be  observed,  is  never  to  use 
the  water  so  cold,  or  to  continue  the  use  of  it  at  any  one  time  so 
long,  that  efiicient  reaction  shall  not  take  place  immediately  after 
the  application  has  ceased;  and  the  reaction  should  be  assisted  by 
friction  with  a  towel,  which  serves  at  the  same  time  for  drying  the 
surface,  stimulating  the  skin,  and  exciting  the  heart  through  the 
muscular  exercise. 


II.  WATER  AS  A  SEDATIVE  AGENT. 

A  certain  proportion  of  water  is  essential  to  health  and  life.  It 
is  necessary,  mechanically,  in  order  to  give  a  due  mobility  both  to 
the  liquids  and  solids,  enabling  the  former  to  move  from  point  to 
point  as  may  be  required  by  the  wants  of  the  system,  and  the  latter 
to  act  molecularly,  or  in  mass,  in  the  performance  of  their  several 
functions.  It  is  also  necessary,  dynamically,  in  order  that  a  proper 
balance  may  be  maintained  between  the  excitant  agencies  and  the  sus- 
ceptibilities of  the  system;  in  other  words,  that  the  fluids,  which 
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serve  to  keep  the  various  functions  in  tlieir  healthful  state  of  action, 
should  be  neither  excessively  nor  deficiently  excitant.  It  is  obvious 
that  an  excess  of  water  must,  in  both  these  relations,  have  a  sedative 
effect.  In  the  first  place,  if  in  quantity  more  than  suflScient  to  enable 
the  constituent  molecules  of  the  tissues  and  the  blood  to  move  duly 
in  the  exercise  of  their  offices,  it  must  have  the  effect  of  separating 
them  beyond  the  sphere  best  adapted  for  their  mutual  reaction,  to 
lessen,  consequently,  the  vital  cohesion  between  them,  and  thus  to 
occasion  at  once  relaxation  of  the  tissues  themselves,  and  a  failure 
in  their  functions.  In  the  second  place,  a  similar  excess,  by  dilut- 
ing the  fluids  of  the  body,  disturbs  the  balance  above  referred  to 
between  the  excitant  agencies  and  the  vital  susceptibilities,  diminish- 
ing the  force  of  the  former,  and  consequently  the  functions  which 
depend  upon  a  due  excitation  of  the  latter.  It  follows  that  a  uni- 
versal reduction  of  the  vital  actions  must  ensue  from  an  excess  of 
water  in  the  system;  and  a  similar  reduction  in  those  of  any  one 
part  to  which  this  excess  may  be  confined.  But  it  is  not  a  diminu- 
tion of  function  only  that  takes  place.  There  is  for  the  time  being 
a  positive  reduction  also  of  power.  The  tissues,  of  which  the  mole- 
cules or  ultimate  organic  constituents  are  too  far  separated  to  be 
capable  of  due  mutual  reaction,  have  no  longer  the  healthy  capacity 
of  receiving  impressions,  or  of  performing  function.  Their  ex- 
citability and  strength,  as  well  as  their  action,  are  depressed.  Hence 
one  great  difference  between  the  sedative  properties  of  cold  and 
those  of  water.  The  former  depresses  action,  but  leaves  the  power 
unimpaired,  while  the  excitability  is  increased  by  rest.  It  is,  there- 
fore, followed  by  reaction,  and  thus  proves  secondarily  stimulant. 
The  latter  is  purely  sedative,  and  is  followed  by  no  reaction.  The 
difference  is  highly  important  in  a  practical  point  of  view;  as  it 
renders  water  often  applicable  as  a  sedative,  when  we  might  be  de- 
terred from  employing  cold  by  apprehension  of  the  reaction  which 
must  ensue. 

But  there  is  one  aspect  in  which  an  excess  of  water  may  seem  to 
be  stimulant.  In  order  that  it  may  be  eliminated,  the  urine,  per- 
spiration, and  pulmonary  exhalation  are  increased ;  and  the  functions 
by  which  these  effects  take  place  may  be  supposed  to  be  stimulated 
by  the  liquid.  The  exception,  however,  is  merely  apparent.  It  is 
not  the  characteristic  ingredients  of  the  urine  or  perspiration,  nor 
the  proper  secretion  of  the  bronchial  mucous  membrane  that  are  thus 
increased;  it  is  merely  the  proportion  of  water.  The  proper  secre- 
tory function  is  not  augmented,  but  simply  the  mechanical  elimination 
VOL.  II. — 2 
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of  water  consequent  on  the  distension  of  the  vessels.  It  is  highly 
probable  that  the  true  secretory  function,  the  result  of  the  cell  action, 
is  diminished  with  all  the  other  functions.  This  effect  of  water  in 
apparently  promoting  the  secretions  will  be  noticed  more  particularly 
under  the  diuretics  and  diaphoretics;  at  present  we  are  concerned 
only  with  its  obvious  sedative  effects. 

1.  Effects  on  the  System. 

It  results,  from  what  has  been  said  above,  that  water  is  sedative 
partly  by  diluting  the  blood  and  other  fluids  of  the  body,  and  thus 
rendering  them  less  capable  of  exciting  the  various  functions,  and 
partly  by  entering  into  the  solid  tissues,  separating  their  ultimate 
organic  constituents,  and  thus  diminishing  their  vital  cohesion,  and 
their  power  to  act.  It  has  these  effects,  whether  swallowed,  injected 
into  the  rectum,  or  applied  to  the  surface  of  the  body.  I  am  dis- 
posed to  think  that  it  owes  part  of  its  sedative  effect,  Avhen  locally 
applied,  to  absorption  into  the  blood-vessels  and  depreciation  of  the 
quality  of  the  blood,  not  by  dilution  only,  but  by  causing  a  swelling 
and  rupture  of  the  red  corpuscles ;  an  effect  well  known  to  result 
from  the  admixture  of  the  red  corpuscles  with  water  out  of  the  body. 

fn  estimating  the  effects  of  water,  it  is  necessary  to  take  into  con- 
sideration its  relations  with  caloric.  When  applied  to  the  body  so  as 
to  cause  the  sensation  either  of  heat  or  cold,  it  is  not  the  water  only 
that  acts,  but  the  temperature,  and  the  latter  mainly.  Hence,  hot 
water  is  stimulating,  and  cold  water  directly  depressing,  but  indirectly 
stimulant  through  reaction.  The  peculiar  influence  of  the  fluid  is 
apparently  lost  in  that  of  the  heat  or  cold.  To  obtain  the  unmodified 
effects  of  water  alone,  we  must  employ  it  at  the  temperature  of  the 
surface  to  which  it  is  to  be  applied.  It  must  feel  neither  hot  nor  cold, 
but  simply  lukewarm  when  used  externally,  and  in  a  slight  degree 
warmer  when  taken  into  the  stomach,  so  that  it  may  have  the  same 
temperature  as  that  organ.  This  is  a  practical  rule  of  the  utmost 
importance  in  the  use  of  water  as  a  sedative.  By  erring  on  either 
side,  we  fail  to  procure  the  intended  effect;  stimulating  directly  or 
indirectly,  instead  of  depressing,  without  tendency  to  reaction,  which 
is  the  characteristic  operation  of  water  itself.  It  is,  therefore,  of 
warm  or  lukewarm  water — that  is,  of  water  alone,  unmodified  by 
temperature — of  which  we  are  now  to  treat. 

If  warm  water  is  taken  into  the  stomach  considerably  beyond  the 
wants  of  the  system,  so  long  as  it  remains  in  that  viscus  it  dilutes  its 
contents,  lessens  their  excitant  influence  on  the  secretory  function, 
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and  causes  a  diminished  production  of  gastric  juice,  and  consequent 
defect  of  digestion.  Penetrating  the  gastric  tissues,  it  relaxes  both 
the  mucous  and  muscular  coats,  and  thus  also  impairs  the  function, 
while  it  directly  weakens  the  organ.  The  nervous  structure  is  in- 
volved in  the  same  depressing  influence,  which  makes  itself  felt, 
through  the  extensive  sympathies  of  the  stomach,  in  nausea,  feeble- 
ness of  the  pulse,  paleness  and  relaxation  of  the  surface  of  the  body, 
general  languor,  faintness,  and  muscular  prostration.  These  effects 
are  sustained  by  the  rapid  absorption  of  the  water  into  the  veins,  and 
the  consequent  dilution  of  the  blood,  which  is  thus  rendered  less  ex- 
citant, and  less  able  to  support  the  various  systemic  actions  at  their 
healthful  standard.  Few  agents  are  more  depressing  to  the  whole 
system  than  warm  water  taken  freely  into  the  stomach.  At  length, 
however,  if  continued,  it  is  apt  to  provoke  vomiting,  partly  by  its 
nauseating  effect,  and  partly  by  the  distension  of  the  organ;  after 
which  there  is  usually  a  disposition  to  repose,  if  not  sleep.  The 
water  which  has  entered  the  blood  is  eliminated  from  the  system 
either  by  perspiration  or  urine;  the  one  or  the  other  of  these  excre- 
tions being  promoted,  according  as  the  surface  of  the  body  is  kept 
warm  or  cool.  The  excess  of  water  having  been  thus  thrown  off,  the 
system  gradually  rises  to  its  normal  condition,  without  any  tendency 
to  exceed  that  point. 

The  external  application  of  warm  water  is  productive  of  the  same 
effects,  qualified  by  the  extent  of  surface  affected.  I  shall  first  treat 
of  its  application,  in  the  form  of  bath,  to  the  body  generally,  and 
afterwards  of  its  more  restricted  use. 

Warm  Bath.  The  term  warm  hath  is  usually  employed  when  the 
temperature  is  high  enough  to  produce  a  decided  sensation  of  heat, 
that  of  tepid  hath  when  it  is  somewhat  lower,  so  as  scarcely  to  occa- 
sion any  sensation  whether  of  heat  or  cold.  For  our  present  purpose, 
it  is  not  worth  while  to  make  the  distinction.  The  warm  bath,  as  the 
term  is  here  understood,  implies  any  temperature  which,  at  the  mo- 
ment of  immersion,  occasions  neither  a  feeling  of  coolness,  nor  a  dis- 
agreeable-feeling  of  heat.  As  expressed  by  degrees,  this  temperature 
varies  considerably,  according  to  that  of  the  surface  of  the  body  at 
the  time.  What  would  be  cool  to  a  patient  in  a  fever,  would  be  hot 
to  another  in  a  chill.  In  general  terms,  it  may  be  said  that  the  heat 
of  the  warm  bath,  as  here  meant,  may  vary  from  85°  to  100°  F. ; 
the  mean  perhaps  being  in  health  between  90°  and  95°.  Generally 
speaking,  a  moderate  sensation  of  heat  at  the  first  entrance  is  not 
amiss;  for  the  stimulant  effect  is  slight,  and  passes  off  in  a  short 
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time,  so  that  the  influence  very  soon  becomes  purely  sedative;  while, 
for  the  purposes  for  which  the  bath  is  usually  employed,  it  is  desira- 
ble to  avoid  the  least  sensation  of  chilliness.  Immediately  after 
immersion,  there  may  be  a  slight  excitation  of  the  pulse  and  of  the 
surface ;  but  this  is  of  no  account  in  reference  to  the  general  eflFects. 
These  are  very  soon  of  a  calming  or  soothing  character.  An  agree- 
able feeling  of  languor  is  experienced;  the  pulse  becomes  slower, 
softer,  and  weaker;  the  respiration  is  similarly  diminished;  and  after 
a  time  a  disposition  to  sleep  is  not  unfrequently  induced.  The  skin 
becomes  softer,  swells,  and  wrinkles ;  and  the  volume  of  the  body  is 
increased.  A  considerable  portion  of  water  is  absorbed,  and  a  dis- 
position to  micturition  often  takes  place,  with  the  passage  of  light- 
coloured  and  transparent  urine.  The  general  depression  gradually 
increases,  till  at  length  uneasy  sensations  begin  to  be  experienced, 
nausea  and  faintness  are  not  unfrequently  felt,  and  cramps  in  the 
limbs  indicate  that  the  nervous  centres  are  suffering.  How  long  this 
depressing  influence  can  be  supported  it  is  impossible  to  determine 
exactly ;  but  days  have  been  passed  in  the  water. 

The  length  of  time  for  remaining  in  the  bath  has  no  precise  limit. 
It  may  be  for  fifteen  or  twenty  minutes  only,  or  may  be  protracted 
for  hours.  The  patient  before  entrance  should  try  the  temperature, 
so  as  to  ascertain  that  it  corresponds,  as  nearly  as  may  be,  with  that 
of  his  body.  During  the  immersion,  care  should  be  taken  to  main- 
tain the  proper  temperature  by  withdrawing,  from  time  to  time,  por- 
tions of  water  from  the  bath,  and  replacing  it  by  warmer  water. 
Upon  being  removed,  the  patient  should  be  placed  between  blankets, 
or  warmed  sheets,  and  wiped  dry  with  warm  towels;  and  no  sense  of 
chilliness  should  be  permitted  to  be  felt.  Hence  it  is  important  that 
the  air  of  the  chamber  should  be  warmer  than  is  required  under  ordi- 
nary circumstances;  not  less,  probably,  than  from  76°  to  80°  F. 

Local  baths,  as  the  half-bath,  hip-bath,  and  foot-bath,  have  similar 
efiects,  though  proportionably  less  in  degree.  They  of  course  act 
most  powerfully  upon  the  parts  to  which  they  are  applied,  softening, 
swelling,  and  relaxing  the  tissues,  depressing  the  capillary  circula- 
tion, and  lowering  the  nervous  force;  but  they  in  some  degree  also 
influence  the  system,  partly  perhaps  by  the  absorption  of  water, 
though  probably  still  more  by  interfering  with  the  ordinary  influ- 
ences sent  to  the  nervous  centres.  It  may  be  presumed  that,  in 
health,  these  centres  are  kept  in  their  just  equilibrium  by  an  influence 
sent  up  to  them  from  all  parts  of  the  system  in  reciprocation  of  their 
own.     The  loss  or  diminution  of  this  influence,  from  any  one  portion 
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of  the  body,  depresses  the  centres  correspondingly ;  and  more  or  less 
of  a  general  sedative  effect  is  thus  produced.  Even  the  foot-bath, 
continued  for  some  time,  sensibly  affects  the  system. 

Cataplasms  and  fomentations  are  other  methods  for  the  local 
application  of  water,  with  a  view  to  its  sedative  effect.  The  former 
is  the  more  efficient  of  the  two,  because  longer  and  more  continuously 
employed.  For  this  purpose,  cataplasms  should  be  made  with  ma- 
terials entirely  bland,  and  simply  serving  as  a  vehicle  for  the  water, 
which  is  the  only  effective  agent.  For  materials  suitable  to  the  pur- 
pose the  reader  is  referred  to  the  class  of  emollients.  Through  the 
absorption  of  the  water,  the  skin  is  softened  and  thickened,  the 
blood  in  the  part  is  diluted,  the  activity  of  the  capillary  circulation 
diminished,  and  the  nervous  power  depressed.  Any  one  familiar 
with  the  effects  of  poultices,  kept  too  long  in  contact  with  wounds 
and  opened  abscesses,  will  readily  understand  their  sedative  influ- 
ence. In  an  opened  paronychia,  for  example,  under  constant  poul- 
ticing, the  tissues  swell  and  soften,  the  whole  finger  is  enlarged  and 
acquires  a  mush-like  feel,  a  fungous  mass  forces  itself  out  of  the  in- 
cision, and  all  disposition  to  heal  ceases.  The  parts  are  depressed 
to  such  a  degree  that  they  have  not  energy  enough  to  take  on  the 
reparative  process.  Substitute  a  stimulant  application  for  the  emol- 
lient, and  a  rapid  change  for  the  better  is  experienced.  The  same 
sedative  influence  is  exercised  by  cataplasms  applied  on  a  larger 
scale.  Nor  are  their  effects  confined  to  the  seat  of  their  application. 
On  the  principle  stated  in  the  preceding  paragraph,  they  probably 
exert  an  effect,  greater  or  less  according  to  their  magnitude,  on  the 
general  nervous  centres.  They  certainly,  I  think,  operate  on  cer- 
tain interior  organs  in  the  same  manner,  or  rather  with  the  same 
effect,  as  upon  the  seat  of  their  immediate  application.  A  sympathy 
seems  to  connect  the  interior  parts  of  the  body  with  the  portion  of 
surface  corresponding  to  them;  so  that  an  impression  made  on  the 
latter  is  propagated  to  the  former  without  change  of  character.  The 
sedative  effect,  for  example,  of  water  or  of  cold  to  the  epigastrium, 
is  felt  by  the  stomach  itself  in  a  similar  manner.  Cold  has  the  dis- 
advantage that  it  drives  the  blood  into  the  interior  by  contracting 
the  exterior  vessels,  and  thus  in  some  measure  obviates  the  sympa- 
thetic depression  of  the  inner  organs  by  the  congestion  it  occasions. 
Water  is  not  liable  to  this  objection.  Its  effects  are  purely  sedative 
both  externally  and  internally;  for  the  vessels  upon  which  it  imme- 
diately acts  are  relaxed,  not  contracted;  and  the  quantity  of  the 
blood  in  the  part,  though  circulating  less  rapidly,  is  not  diminished. 
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Hence,  emollient  cataplasms  are  safer  sedatives,  in  cases  of  over- 
excitement  of  the  viscera  of  the  chest  or  abdomen,  than  cold  water, 
except  in  the  case  of  hemorrhage,  in  which  the  sympathetic  constric- 
tion of  the  cold  is  wanted. 

2.  General  Indications. 

The  indications  which  water  is  capable  of  fulfilling,  either  topically 
or  generally,  externally  or  internally  used,  are  to  relax  and  soften 
the  skin  when  dry  and  constricted;  to  diminish  arterial  excitement, 
whether  general  or  local;  to  dilute  the  blood  and  other  liquids  within 
the  body,  and  thus  render  them  less  irritating;  to  allay  thirst,  and 
abate  abnormal  heat  by  obviating  its  causes;  and  to  calm  nervous 
irritation,  as  shown  in  the  relaxation  of  spasm,  the  relief  of  pain, 
the  soothing  of  general  uneasiness  and  restlessness,  and  the  promo- 
tion of  sleep  by  the  removal  of  the  causes  of  wakefulness. 

3.  Therapeutic  ^Application. 

The  remedial  uses  of  water  are  very  numerous ;  and,  within  the 
limits  allowed  by  the  plan  of  this  work,  it  would  be  impossible  to 
specify  each  application,  with  all  the  rules  requisite  for  its  proper 
government.  I  must  content  myself  with  considering  the  subject 
rather  in  reference  to  classes  than  individual  cases. 

a.  Inflammation  and  Vascular  Irritation. 

1.  External  Inflammation.  In  inflammation  and  vascular  irrita- 
tion, water  is  of  great  use  as  an  adjuvant  of  depletory  measures. 
Applied  locally  in  external  complaints,  it  has  the  direct  effect  of 
diminishing  these  conditions,  and  of  favouring  resolution,  unless  the 
affection  be  of  a  character,  or  in  a  stage,  disposed  to  suppuration; 
in  which  case  it  hastens  the  latter  process.  It  is  employed  in  all 
the  different  modes  of  external  use  already  described. 

In  erysipelatous  and  erythematous  affections,  it  is  very  advan- 
tageously applied  in  the  form  of  demulcent  liquids,  as  infusion  of 
slippery-elm  bark  or  flaxseed,  applied  over  the  inflamed  surface  by 
compresses  of  soft  linen.  This  is,  indeed,  I  think,  the  best  method 
of  treating  complaints  of  that  kind  locally.  Without  at  once  sub- 
verting the  inflammatory  action,  and  thus  endangering  introversion, 
it  alleviates  the  pain,  moderates  the  excitement,  and  obviates  in- 
jurious results.  The  mucilaginous  matter  may  co-operate  in  some 
measure  by  excluding  the  air,  but  the  main  effect  is  produced  by  the 
water;  and,  as  the  liquid  soon  acquires  the  temperature  of  the  sur- 
face, it  is  not  by  any  modification  of  heat  or  cold  that  it  acts. 
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In  phlegmonous  tumours,  furuncles,  glandular  sioellings,  and  in- 
flamed joints,  after  local  depletion,  when  this  has  been  required, 
water,  in  the  form  of  emollient  cataplasms,  is  much  used ;  being 
especially  applicable  to  cases,  in  which  either  there  is  no  tendency 
to  suppuration,  or  it  is  desirable  to  promote  this  condition.  When, 
on  the  contrary,  a  disposition  to  suppurate  may  be  apprehended, 
and  it  is  desirable  that  this  event  may  not  take  place,  poultices  are 
contra-indicated,  and  the  local  use  of  cold  is  preferable. 

Phagedenic  ulcers  have  recently  been  treated  very  successfully 
by  Mr.  Cock,  in  Guy's  Hospital,  London,  by  a  constant  irrigation 
with  warm  water,  directed  upon  the  surface  of  the  ulcer,  by  means 
of  a  tube,  connected  with  a  reservoir  above.  The  effect  is  ascribed 
to  the  perfect  cleansing  of  the  sore,  by  which  the  liquids  generated 
are  prevented  from  spreading  the  morbid  action  by  their  poisonous 
properties.  But  it  is  not  improbable  that  the  directly  sedative  injflu- 
ence  of  the  water  may  have  some  part,  at  least,  in  the  result. 

In  almost  all  cutaneous  eruptions,  water  acts  very  happily  in 
diminishing  without  repelling  the  affection.  It  is  in  the  form  of 
warm  bath  that  the  remedy  is  here  most  efficient;  though  a  local 
bath  might  answer  where  the  eruption  is  local.  The  bath  should  be 
employed  daily,  or  twice  a  day ;  and  the  patient  should  remain  in  it 
long.  The  only  cases  to  which  the  remedy  is  inapplicable  are  those 
attended  with  a  very  depressed  condition  of  the  system,  and  de- 
praved state  of  the  blood,  with  a  strong  tendency  to  the  suppurative 
or  gangrenous  condition. 

In  the  acute  exanthematous  affections  the  bath  is  less  used,  be- 
cause in  these  the  eruption  is  generally  of  secondary  consideration, 
and  will  of  itself  subside  in  a  short  time  with  the  disease ;  but,  when- 
ever there  may  be  an  indication  for  diminishing  the  cutaneous  irrita- 
tion, and  the  benefits  of  the  bath  may  not  be  overbalanced  by  its 
various  inconveniences,  it  may  be  used  with  safety  and  advantage. 
It  is  peculiarly  applicable  to  the  cases  of  children.  In  the  desqua- 
mative stage  of  these  complaints,  the  warm  bath  is  often  useful  in 
giving  softness  to  the  skin,  and  removing  secondary  irritations,  not 
unfrequently  left  behind  on  the  subsidence  of  the  original  complaint. 

2.  Internal  Inflammation.  It  is  not  in  external  inflammations 
only  that  the  local  use  of  water  is  advantageous.  In  the  phlegmasise 
of  the  abdominal  and  thoracic  viscera  it  is  often  a  most  useful  agent. 
In  those  of  the  chest,  much  care  is  required  to  avoid  the  partial  ex- 
posures to  cold  incident  to  the  use  of  the  remedy,  and,  unless  the 
patient  can  be  well  watched,  it  may  perhaps  be  as  well  to  forego  its 
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advantages;  but  in  the  abdominal  inflammations,  and  those  of  the 
pelvic  viscera,  it  is  a  most  valuable  auxiliary  to  local  depletion,  or 
substitute  for  it  when,  on  any  account,  inappropriate  or  impracti- 
cable. In  these  cases,  the  water  may  be  used  in  fomentations ;  but 
the  safest  and  most  effectual  method  is  by  large  cataplasms,  cover- 
ing the  whole  of  the  exterior  parts  corresponding  with  the  inflamed 
organ.  Crastritis,  enteritis,  dysentery,  peritonitis,  hepatitis,  splenitis, 
nephritis,  and  metritis,  are  affections  calling  for  this  treatment.  It 
is  probably  more  efficacious  when  the  inflammation  affects  the  mem- 
branes than  the  parenchyma  of  the  organs,  and  is  especially  indicated 
in  peritoneal  inflammation.  Large  poultices  applied  to  the  side  of 
the  neck  and  underneath  the  jaws  are  useful  in  simple  angina  and 
tonsillitis,  and  may  be  employed  with  special  propriety  in  these  affec- 
tions occurring  in  scarlatina.  Around  the  neck  they  are  also  useful 
in  laryngitis,  after  sufficient  depletion. 

In  all  the  acute  inflammations  water  is  also  indicated  in  the  form 
of  the  warm  hath,  the  sedative  effects  of  which  are  sometimes  most 
happy.  The  only  contra-indications  are  the  inconvenience  of  the 
remedy  in  adult  cases,  and  the  danger  of  injurious  exposure  of  the 
surface  to  cold  during  its  relaxed  state.  In  infantile  cases  these 
objections  are  much  diminished,  as  children  can  be  more  readily 
guarded  from  exposure  of  the  surface;  and  the  warm  bath  is  among 
our  most  valuable  remedies  in  the  infantile  phlegmasise. 

The  semieupium  or  hip  hath  is  peculiarly  beneficial  in  inflamma- 
tions and  irritations  of  the  urinary  and  genital  organs,  including 
strangury,  ischuria,  amenorrhoea  from  vascular  irritation  of  the 
uterus,  and  dysmenorrhoea. 

In  certain  cases  of  inflammation  or  irritation,  the  free  internal 
use  of  water  proves  advantageous  upon  the  principle  of  dilution. 
This  is  particularly  true  of  those  cases  in  which  the  local  affection 
is  either  produced  or  aggravated  by  the  acrid  character  of  the  liquid 
with  which  it  may  be  in  contact.  Water  here  acts  not  only  by  its 
direct  sedative  influence,  but  indirectly  by  diluting  and  rendering 
less  acrid  the  irritating  material.  Inflammatory  affections  of  the 
urinary  passages  are  those  in  which  water  acts  most  beneficially  in 
this  way.  In  such  cases  it  should  be  taken  cold  into  the  stomach, 
as  it  is  not  only  more  agreeable  than  when  warm,  but  more  likely  to 
pass  off  by  the  kidneys. 

b.  Idiopathic  Fevers. 

The  warm  bath  is  in  general  less  advantageous  in  the  idiopathic 
fevers  than  the  phlegmasiae.     Still,  it  may  be  occasionally  employed 
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with  advantage,  especially  in  children,  when  symptoms  of  nervous 
irritation  appear,  as  restlessness,  wakefulness,  muscular  twitchings, 
and  convulsions.  In  the  form  of  lotion,  as  by  sponging,  warm  water 
is  frequently  used,  in  order  to  relax  the  skin  and  diminish  heat, 
under  circumstances  which  forbid  or  render  imprudent  the  external 
use  of  cold  water;  as  when  the  disease  may  be  complicated  by  vis- 
ceral inflammation,  or  there  may  be  some  chilliness,  or,  in  parts  of 
the  surface,  a  disposition  to  perspiration. 

In  the  form  of  pediluvium,  the  remedy  is  often  useful,  by  calming 
restlessness,  promoting  sleep,  and  disposing  to  diaphoresis. 

It  is,  however,  internally  that  water  proves  most  beneficial  in 
fevers.  Here  it  is  used  cold;  and  the  temperature  has  great  part 
in  the  first  favourable  effects  produced;  but  the  liquid  soon  acquires 
the  temperature  of  the  body,  and  is  then  useful  merely  as  water,  by 
its  sedative  and  diluting  qualities. 

c.  Nervous  Diseases. 

It  is  in  these  complaints  that  water,  in  the  form  of  the  warm  bath, 
shows  its  remedial  powers  most  advantageously.  In  most  spasmodic 
and  convulsive  affections  it  is  used  either  as  the  main  remedy,  or  as 
an  adjuvant.  Its  relaxing  influence  gives  it  peculiar  eflicacy  in  these 
cases.  While  therapeutically  not  less  applicable  probably  to  adults 
than  to  children,  it  is  yet  much  more  frequently  employed  in  the  lat- 
ter, in  consequence  of  the  greater  facility  of  its  administration.  In 
crouj)  it  is  almost  universally  employed,  more  especially  in  the  com- 
mon or  catarrhal  variety.  In  all  the  different  forms  of  colic ;  in 
strangulated  hernia;  in  spasm  of  the  stomach,  gall-ducts,  ureters, 
bladder,  urethra,  and  uterus;  in  cramps  of  the  external  muscles; 
even  in  tetanus,  it  may  be  resorted  to  with  hope  of  benefit,  and  often 
afi'ords  great  relief  if  continued  sufficiently  long.  In  all  convulsions 
of  a  mere  functional  character,  it  is  an  excellent  remedy.  In  in- 
fantile cases  it  is  often  the  one  first  thought  of,  and  most  efficient. 
Its  calming,  soothing,  and  relaxing  influence  renders  it  highly  bene- 
ficial in  the  treatment  of  mania,  and  the  multiplied  disorders  of 
hysteria.  In  short,  in  any  case  of  nervous  disorder,  of  whatever 
nature  or  origin,  provided  it  be  dependent  upon  irritation,  and  not 
upon  debility  or  depression,  the  warm  bath  may  be  regarded  as  a 
suitable  measure,  when  not  forbidden  by  circumstances  concerning 
rather  the  application  of  it,  than  its  proper  effects. 

One  caution,  however,  must  always  be  observed  in  the  employment 
of  this  remedy,  whether  in  nervous  or  inflammatory  aff"ections.     If 
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tliere  is  any  existing  cerebral  congestion,  or  tendency  towards  it,  too 
high  a  temperature  should  be  carefully  guarded  against,  and  the 
water  never  allowed  to  be  so  hot  as  in  any  degree  to  stimulate  the 
circulation,  even  though  for  a  few  minutes.  It  should,  under  such 
circumstances,  never  feel  more  than  warm  to  the  body  of  the  patient. 


III.  DEPLETION  AS  A  SEDATIVE  AGENT. 

By  depletion  is  here  meant  a  diminution,  direct  or  indirect,  of  the 
quantity  of  the  blood.  A  direct  diminution  is  effected  by  withdraw- 
ing a  portion  of  the  circulating  fluid  immediately  from  the  blood- 
vessels; an  indirect,  by  lessening  the  quantity  of  material  which 
supplies  its  ordinary  and  necessary  waste.  I  shall  consider  the 
subject  in  these  two  divisions. 

1.  Direct  Depletion  by  Bleeding. 

Direct  depletion  is  accomplished  either  by  the  elimination  of  the 
liquid  parts  of  the  blood  through  the  different  secretory  functions, 
or  by  bleeding.  In  relation  to  the  former  measure,  nothing  need  be 
said  here;  as  the  subject  will  be  fully  considered  under  the  several 
classes  of  medicines,  the  special  effect  of  which  is  to  increase  the 
secretions,  as  the  purgatives,  diaphoretics,  etc.  In  this  place  our 
observations  will  be  confined  to  bleeding  as  a  direct  depletory  meas- 
ure. This  is  a  sedative  remedy  of  vast  importance.  That  it  is 
sedative,  follows  necessarily  the  admission  of  the  fact,  that  it  is 
the  blood  which,  by  its  excitant  and  nutrient  qualities,  supports  all 
the  functions,  and  without  which  they  must  all  instantaneously  fail. 
It  would  seem,  moreover,  to  follow  no  less  necessarily  that  it  is  a 
universal  sedative.  As  all  the  functions  are  sustained  by  it,  all 
should  be  depressed  by  its  diminution.  This  conclusion  of  the 
judgment  is  true,  in  fact,  whenever  a  proper  balance  is  maintained 
in  the  exercise  of  the  functions;  but  it  will  be  seen,  after  a  brief 
examination  of  the  subject,  that,  under  certain  circumstances,  bleed- 
ing is  capable  of  acting  indirectly  as  a  powerful  excitant;  and  this 
must  be  thoroughly  understood  before  the  measure  can  be  employed 
with  due  discrimination  as  a  therapeutic  agent. 

a.  Effects  of  Bleeding  on  the  System. 
The  effects  of  bleeding  are  to  lessen  the  quantity  of  blood  for  a 
time,  and  to  impair  its  quality.     The  first  effect  is  too  obvious  to 
require  proof;  the  second  is  not  so  obvious,  but  not  less  certain. 


CHAP.  II.]  DEPLETION   AS   A   SEDATIVE   AGENT.  2T 

After  the  loss  of  Llood,  absorption  of  liquid  takes  place  imme- 
diately, in  order  to  supply  the  deficiency;  so  that  the  blood-vessels 
are  soon  as  full  as  they  were  previously  to  the  bleeding.  Nature 
has  provided  this  resource  to  prevent  emptiness  of  the  circulation, 
and  the  want  of  that  equable  pressure  which  the  blood  everywhere 
exerts,  and  without  which  the  systemic  actions  could  not  be  sup- 
ported in  their  integrity.  But  it  is  not  fully  elaborated  blood  that 
thus  supplies  the  loss.  The  vessels  take  up  such  liquids  as  they  can 
find.  Water  is  absorbed  from  the  alimentary  canal,  and  probably 
from  the  air;  and  the  various  saline  and  albuminous  fluids  existing 
in  the  system  are  eagerly  appropriated.  The  water,  salts,  and 
albumen  lost  are,  therefore,  soon  replaced;  and  the  requisite  pro- 
portion of  fibrin  is  quickly  elaborated ;  but  the  red  corpuscles,  which 
require  a  longer  time,  and  a  more  complex  process  for  their  develop- 
ment, remain  much  longer  deficient.  When  the  loss  of  blood  has 
been  great,  whether  from  one  copious  bleeding,  or  several  successive 
bleedings,  this  deficiency  is  very  obvious  in  the  paleness  of  the 
patient,  and  the  translucency  of  his  tissues;  and  the  anemic  con- 
dition continues  often  for  a  considerable  time.  Therefore,  though 
the  immediate  efiect  of  bleeding  is  to  diminish  the  mass  of  the  blood, 
the  loss  in  this  respect  is  soon  repaired ;  and  the  permanent  effect  is 
a  depreciation  of  the  quality  of  that  fluid,  which  is  rendered  more 
watery,  and  less  able  to  supply  influence  and  nutriment  to  the  sys- 
temic functions. 

The  immediate  phenomena  attendant  on  the  loss  of  blood  are  a 
diminution  in  the  fulness  and  force  of  the  pulse,  paleness  of  the 
surface,  and  reduction  of  the  temperature  of  the  body.  As  the  loss 
proceeds,  the  pulse  becomes  more  and  more  feeble,  till  it  can  scarcely 
be  felt;  the  respiratory  movements  diminish  proportionably ;  the 
lips,  face,  and  general  surface  become  increasingly  pale,  and  the 
skin  cool ;  feelings  of  languor,  nausea,  muscular  weakness,  giddi- 
ness, mental  confusion,  and  faintness  come  on ;  and  at  last  complete 
syncope  takes  place,  with  a  temporary  suspension  of  all  the  obvious 
vital  processes,  from  which  the  patient  gradually  recovers,  if  the 
blood  ceases  to  flow. 

Syncope.  The  amount  of  loss  necessary  to  produce  syncope  varies 
exceedingly  in  different  persons  in  health,  and  in  the  same  persons 
in  disease,  according  to  the  character  of  the  afiection,  and  the  special 
tissue  affected.  Thus,  it  is  usually  much  greater  in  those  of  sanguine 
temperament,  and  the  plethoric,  than  in  the  nervous  and  feeble;  and 
in  diseases  attended  with  pressure  on  the  brain,  acute  Inflammation, 
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or  a  sthenic  condition  of  fever,  than  in  asthenic  affections  with 
anaemia,  or  a  depraved  condition  of  the  blood,  as  in  typhoid  fevers. 
In  the  former  set  of  diseases  more  is  required,  as  a  general  rule, 
than  in  health,  in  the  latter  less.  The  loss  of  blood  is  usually  better 
borne  in  the  inflammations  of  the  serous  and  fibrous  membranes, 
than  in  those  of  the  mucous  membranes  and  the  skin.  Its  degree 
of  effect  is  often  influenced  by  idiosyncrasy.  Stout  and  apparently 
vigorous  individuals,  in  consequence  of  peculiarity  of  constitution, 
sometimes  fiiint  under  a  small  bleeding;  while  others,  seemingly 
feeble,  bear  a  great  loss  without  the  same  result.  Imagination  is  not 
without  influence.  I  knew  a  gentleman  of  stout  habit  of  body,  whom 
the  sight  of  his  own  blood  caused  to  become  extremely  faint. 

The  posture  of  the  body  has  great  effect;  that  position  most  re- 
sisting syncope  which  occasions  the  greatest  pressure  on  the  brain. 
Hence,  much  more  blood  can  be  taken  from  a  person  lying  down 
than  sitting,  and  sitting  than  standing;  and  important  practical 
rules  are  deducible  from  this  fact.  It  is  probable  that  the  greater 
muscular  effort  used  in  the  two  latter  positions  may  aid  in  the  effect ; 
as,  by  drawing  blood  to  the  muscles,  it  lessens  the  force  with  which 
it  is  directed  to  the  head. 

The  mode  in  which  the  blood  is  drawn  has  considerable  influence; 
less  being  required  when  it  is  taken  rapidly  through  a  large  orifice, 
than  when  slowly  through  a  small  one.  The  reason  of  this  probably 
is  the  sudden  diminution  of  the  normal  pressure  upon  the  cerebral 
centres  in  the  former  case;  while  in  the  latter  the  diminution  is 
gradual,  so  that  the  brain  has  a  better  opportunity  of  accommodat- 
ing itself  to  the  new  circumstances. 

"According  to  Dr.  Marshall  Hall,  the  mean  loss  of  blood  required 
to  produce  symptoms  of  commencing  syncope,  in  the  sitting  or  erect 
posture,  is,  in  health,  15  ounces;  in  congestion  of  the  brain,  from 
40  to  50  ounces;  in  inflammation  of  the  serous,  synovial,  or  fibrous 
membranes,  from  30  to  40  ounces;  in  parenchymatous  inflammations, 
30  ounces ;  in  mucous  and  cutaneous  inflammations,  16  ounces ;  while 
in  eruptive  fevers  it  is  only  from  12  to  14  ounces ;  in  delirium  tremens, 
10  to  12;  in  accidents  before  inflammation  has  taken  place,  8  to  10; 
and  in  chlorosis,  8."  But  these  are  mere  approximations,  and  liable 
to  great  diversity.  In  relation  to  the  natives  of  this  country,  I  am 
quite  confident  that  the  15  ounces,  stated  by  Dr.  Hall  as  the  mean 
in  health,  is  considerably  below  the  actual  average. 

The  syncope  from  loss  of  blood  is  not  unfrequently  attended  with 
convulsive  symptoms;   but  these,  like  other  nervous  disorders,  are 
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probably  quite  as  liable  to  occur  from  a  depressed  as  from  an  excited 
state  of  the  cerebral  centres.  They  do  not,  therefore,  in  any  degree 
contradict  the  idea,  that  the  influence  of  bleeding  is  essentially  seda- 
tive. But  certain  phenomena  do  not  unfrequently  occur  after  the 
loss  of  blood,  which  are  clearly  the  result  of  abnormal  excitement, 
and  Avhich  I  now  propose  to  explain. 

Secondary  Excitation.  All  the  functions  require,  for  their  due 
performance,  a  certain  amount  of  blood  of  a  certain  quality.  If 
there  be  deficiency  in  either  of  these  respects,  they  necessarily  suffer. 
To  obviate  injury  from  this  cause,  a  relation  between  all  parts  of  the 
body  and  the  nervous  centres  has  been  established  through  connect- 
ing nerves,  of  such  a  nature,  that  a  deficient  supply  of  blood  for  the 
functions  causes  an  impression  to  be  conveyed  from  their  seats  up  to 
their  respective  centres,  by  which  the  latter  are  excited  into  action, 
and,  if  the  impression  be  strong,  are  not  unfrequently  much  dis- 
turbed. As  a  legitimate  and  intended  result  of  this  excitement,  an 
influence  is  transmitted  from  the  centres  to  the  heart,  and  probably 
to  the  respiratory  organs,  by  which  the  former  is  stimulated  to  in- 
creased action,  so  as  to  send  an  additional  supply  of  their  essential 
pabulum  to  the  functions,  while  by  the  latter  the  blood  is  duly  pre- 
pared for  its  office.  Now  blood,  which  has  been  impaired  in  quality  by 
bleeding,  is  unable,  in  the  ordinary  quantity,  to  supply  the  demands 
of  the  functions  unless  they  also  are  proportionably  lowered;  and 
consequently,  if  this  should  not  happen,  the  heart  is  stimulated 
through  the  nervous  centres,  to  supply,  by  a  greater  amount  of 
blood,  the  deficiency  in  its  quality.  But  the  nervous  centres  being 
often  over-excited  by  these  demands  upon  them,  act  irregularly  in 
the  performance  of  their  duties ;  and  consequently  signs  of  nervous 
disorder  are  evinced.  Hence,  in  the  condition  of  system  induced  by 
bleeding,  especially  if  very  copious  or  frequently  repeated,  there  is 
often  great  disturbance  of  function,  which  must  be  regarded  as  the 
indirect  effects  of  the  loss  of  blood.  Violent  palpitation  of  the  heart, 
excessive  frequency  of  pulse,  dyspnoea,  headache,  neuralgic  pains  in 
various  parts  of  the  body,  wakefulness,  sometimes  even  convulsions 
and  delirium,  are  among  the  evidences  of  this  nervous  disorder. 

But  it  is  important  to  bear  in  mind  that,  in  order  that  this  indirect 
excitement  from  bleeding  should  take  place,  there  must  be  a  want  of 
accordance  between  the  performance  of  the  functions  and  the  dimin- 
ished quality  of  the  blood.  If  the  former  continue  as  in  health ;  if, 
for  example,  the  patient  use  as  much  muscular'  exertion,  eat  as  much, 
think  as  much,  even  feel  as  much  as  under  ordinary  circumstances, 
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the  above  symptoms  must  be  experienced  in  a  degree  proportionate 
to  the  impoverishment  of  the  blood ;  and,  if  the  functions  are  called 
into  unusual  activity,  whether  by  the  will  or  other  cause ;  if  the 
patient  run,  ascend  heights,  lift  heavy  burdens,  attempt  to  think 
deeply,  or  exert  his  mind  strongly  in  any  way,  or  be  thrown  into 
strong  emotion  by  any  cause,  the  deficiency  in  the  supply  of  blood 
is  of  course  more  strongly  felt,  a  more  powerfully  irritant  influence 
is  sent  to  the  nervous  centres;  and  the  disorders,  consequent  on  their 
disturbance,  are  often  experienced  to  an  extreme,  and  sometimes 
alarming,  or  even  fatal  extent. 

If,  however,  care  be  taken  that  the  various  functions  shall  be 
reduced  in  accordance  with  the  reduced  state  of  the  blood;  if  the 
patient  be  kept  at  rest,  the  amount  of  food  diminished,  the  mind 
made  to  participate  in  the  repose  of  the  body,  and  nothing  allowed 
to  disturb  the  calm  of  the  passions,  the  purely  sedative  eflects  of  the 
bleeding  will  be  experienced,  without  the  secondary  excitements  and 
disorders  above  mentioned. 

It  will  be  perceived,  from  this  course  of  reasoning,  how  important 
it  is,  in  employing  this  remedial  measure,  to  take  care  that  its  intended 
effects  be  not  contravened  by  subsequent  disturbing  influences.  An- 
other highly  important  practical  inference  is  that,  by  carrying  the 
remedy  too  far,  we  may  induce  an  excitable  state  of  system,  which 
shall  render  the  patient  liable  to  extreme  disorder,  and  especially  to 
excessive  action  of  the  heart,  ending  possibly  in  serious  disease  of 
that  organ.  One  of  the  greatest  dangers  of  the  excessive  use  of  the 
lancet  is  the  production  of  hypertrophy  and  dilatation  of  the  heart; 
the  former  resulting,  in  accordance  with  a  well-known  physiological 
law,  from  a  too  powerful  and  incessant  exertion  of  the  organ,  the 
latter  from  a  softness  and  yieldingness  of  the  tissue,  consequent  on 
the  anemic  state  of  the  blood. 

Bleeding  should  very  rarely  be  carried  to  complete  syncope,  and 
never  when  used  simply  as  an  antiphlogistic  measure.  The  subse- 
quent reaction,  under  the  operation  of  causes  above  explained,  may 
very  much  interfere  with  the  ends  proposed,  and  do  more  harm  than 
the  occurrence  of  syncope  can  possibly  do  good.  The  only  circum- 
stance which  would  justify  the  urging  of  the  remedy  to  this  extent, 
in  the  practice  of  medicine  at  least,  is  the  existence  of  a  spasm,  as 
of  the  glottis,  for  example,  which  unless  relaxed  must  prove  fatal, 
and  which  there  are  no  other  means  at  command  capable  of  relaxing. 
In  surgery,  the  measure  has  sometimes  been  resorted  to,  in  order  to 
procure  complete  relaxation  of  the  muscles  in  cases  of  obstinate  dis- 
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location,  which  have  resisted  all  ordinary  measures.  But  since  the 
discovery  of  etherization,  I  doubt  whether  bleeding  to  syncope  can 
now  be  required  in  any  case. 

b.  Modes  of  Bleeding. 

The  methods  of  bleeding  may  be  divided  into  the  general  and  local. 
The  former  may  be  effected  by  opening  a  vein,  or  an  artery;  the 
operation  being  called  venesection  in  the  former  case,  and  arteriotomy 
in  the  latter.  Before  it  was  known  how  rapidly  the  blood  makes  its 
round  in  the  circulation,  and  how  almost  instantaneously  the  loss  of 
it  is  everywhere  felt  from  whatever  portion  of  the  circulation  it  may 
be  drawn,  the  idea  was  entertained  that,  in  certain  cases,  there  was 
special  advantage  in  dividing  the  temporal  artery  instead  of  a  vein, 
and  that,  when  venesection  was  used,  it  was  advisable  to  take  the 
blood,  in  certain  cases,  from  one  particular  vessel,  from  the  jugular 
vein,  for  example,  in  one  case,  or  from  a  vein  in  the  hand,  the  foot, 
or  the  thigh,  in  another.  At  present,  general  bleeding  is  effected 
almost  exclusively  by  venesection ;  and  one  of  the  veins  at  the  bend 
of  the  arm  is  usually  preferred ;  or,  if  another  is  selected,  it  is  so  less 
from  any  supposed  peculiarity  of  effect,  than  from  mere  convenience. 
I  have  myself  no  doubt,  that  every  remedial  effect  which  general 
bleeding  is  capable  of  producing,  may  be  obtained  by  bleeding  from 
the  arm  in  the  ordinary  method. 

1.  General  Bleeding  or  Venesection,  As  to  the  method  of  per- 
forming this  operation,  and  the  various  cautions  requisite,  the  reader 
is  referred  to  works  on  surgery.  The  following  observations  have  a 
bearing  only  on  its  effects.  The  quantity  of  blood  to  be  taken  at  one 
time  varies  so  much,  according  to  the  objects  to  be  accomplished,  the 
nature  and  seat  of  the  disease,  and  the  constitution,  age,  and  sex  of 
the  patient,  that  no  precise  general  rule  can  be  given  upon  this  point. 
It  has  before  been  stated  that  bleeding  should  never  be  carried  to 
absolute  syncope,  unless  in  cases  of  spasm  of  a  highly  dangerous 
character,  which  could  not  otherwise  be  relaxed.  In  such  instances, 
the  patient  should  be  bled  sitting  or  standing,  so  that  the  object  may 
be  accomplished  with  the  least  possible  loss  of  blood,  and  the  oppor- 
tunity, moreover,  afforded  of  quick  restoration  by  laying  the  patient 
down  with  his  head  low;  an  advantage  which  would  be  wanting  if  he 
were  bled  in  the  horizontal  position.  In  the  latter  case,  there  might 
be  some  danger  that  the  syncope  M'ould  prove  permanent.  In  strong 
local  determinations  of  blood  to  the  head  or  lungs,  threatening  cere- 
bral or  pulmonary  apoplexy,  and  in  violent  sthenic  inflammation  of 
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one  of  the  vital  organs  involving  life  in  danger,  bleeding  may  be  car- 
ried to  the  verge  of  fainting,  but  should  stop  short  of  it.  In  general, 
■when  this  remedy  is  called  for,  it  will  be  sufficient  to  proceed  till 
some  sensible  impression  is  produced  on  the  pulse;  and  it  would  be 
better  to  bleed  a  second  or  even  a  third  time,  than  to  incur  unneces- 
sary risk  at  the  first  operation.  The  occurrence  of  decided  weak- 
ness or  softness  of  the  pulse,  paleness  of  the  lips,  yawning,  or  nausea, 
should  serve  as  a  signal  for  closing  the  vein  in  all  ordinary  cases. 

As  a  general  rule,  in  an  adult  male,  of  good  constitution  and  ordi- 
nary size,  fifteen  or  sixteen  fluidounces  may  be  taken  at  the  first 
bleeding;  though,  under  varying  circumstances,  the  quantity  may 
fall  as  low  as  six  fluidounces  and  rise  as  high  as  forty.  When  the 
loss  required  is  less  than  six  fluidounces,  it  is  generally  best  to  take 
the  blood  locally.  In  women  one-quarter  or  one-third  less  should  be 
taken  than  in  men.  In  children  of  two  years  or  upwards,  the  rule 
of  Dr.  Young,  in  relation  to  the  modification  of  the  dose  of  medicine, 
will  apply  also  to  the  bleeding.  (See  vol.  i.  pages  35-6.)  At  three 
months  it  would  seldom  be  proper  to  take  more  than  a  fluidounce,  at 
six  months  one  and  a  half  fluidounces,  at  a  year  two,  at  two  years 
three,  at  four  years  five,  at  eight  years  eight,  and  at  twelve  years 
ten  fluidounces. 

It  has  generally  been  thought  better  to  bleed  from  a  large  than  a 
small  orifice;  but  this  is  true  only  when  the  object  is  to  produce  as 
great  an  immediate  effect  upon  the  system,  with  as  little  loss  of  blood, 
as  possible.  The  rule  is  applicable  in  cases  of  spasm,  in  which  the 
object  is  to  induce  relaxation,  and  to  some  extent  in  those  of  active 
sanguineous  determination,  when  a  prompt  effect  is  desired  in  order 
to  prevent  hemorrhage  in  some  vital  organ,  or  an  overwhelming  influ- 
ence upon  its  function.  In  inflammations,  in  which  the  indication  is 
prominently  to  alter  the  character  of  the  blood,  and  in  which  an  im- 
mediately curative  impression  is  seldom  expected,  I  think  that  the 
loss  by  a  small  orifice  is  quite  as  effective,  and  perhaps  more  so;  as 
more  blood  can  thus  be  taken  without  endangering  syncope. 

Whenever  it  may  be  doubtful  how  much  blood  should  be  with- 
drawn, and  a  special  necessity  may  exist  for  taking  no  more  than 
may  be  absolutely  necessary,  the  patient  should  be  bled  in  the  erect 
posture,  either  sitting  or  standing;  the  latter  position  being  that 
which  affords  the  greatest  security  against  excess.  The  fingers  of 
the  operator,  under  such  circumstances,  should  be  placed  on  the 
wrist,  and,  at  the  first  sign  of  a  decided  flagging  in  the  pulse,  the 
process  should  cease. 


CHAP.  II.]      DEPLETION  AS  A  SEDATIVE  AGENT.  33 

After  bleeding,  the  blood  should  always  be  kept  for  a  time,  in 
order  that  its  degree  of  coagulability  may  be  observed,  and  whether 
or  not  it  may  present  the  huffy  coat. 

2.  Local  Bleeding.  By  this  is  meant  the  abstraction  of  blood  from 
the  capillaries  or  small  vessels,  in  some  particular  part,  with  a  view 
specially  to  a  local  impression.  It  is  true  that,  in  young  infants,  and 
very  delicate  subjects  at  a  more  advanced  age,  this  method  of  bleed- 
ing is  resorted  to  with  the  object  of  affecting  the  general  circulation; 
and  it  is  also  true  that,  however  small  may  be  the  quantity  of  blood 
abstracted,  the  system  at  large  feels  its  loss  in  greater  or  less  de- 
gree; but,  nevertheless,  the  aim  is  chiefly  to  affect  a  special  part 
or  organ  peculiaidy,  and  more  than  could  be  done  by  the  loss  of 
an  equal  amount  of  blood  from  a  large  vessel,  as  in  venesection. 
Abundant  experience  has  proved  that  a  certain  amount  of  blood 
taken  from  an  inflamed  part,  or  its  near  vicinity,  has  much  greater 
effect  on  the  disease  than  an  equal  quantity  taken  elsewhere.  I  do 
not  think  that  any  one  who  has  been  much  in  the  habit  of  using 
general  and  local  bleeding,  and  of  comparing  their  effects,  can  doubt 
this  fact.  It  can  be  readily  understood,  moreover,  how  it  should  be 
so,  when  the  blood  is  taken  from  the  inflamed  vessels  themselves,  or 
from  those  in  the  neighbourhood  supplied  by  the  same  artery.  But 
why  local  bleeding  should  be  specially  useful,  when  the  vessels  from 
which  the  blood  is  withdrawn  have  no  immediate  connection  Avith 
those  inflamed,  is  not  so  obvious.  We  can  admit,  for  example,  with- 
out hesitation,  that  cups  to  the  side,  in  a  case  of  costal  pleurisy,  in 
which  the  membrane  inflamed  and  the  surface  scarified  derive  their 
blood  from  the  same  immediate  source,  shall  be  specially  serviceable ; 
but  there  would  seem  to  be  no  reason  why  a  few  ounces  of  blood, 
taken  from  the  epigastrium,  should  have  more  effect  in  relieving  the 
stomach,  which  is  supplied  with  blood  from  a  wholly  different  source, 
than  the  same  quantity  taken  from  the  back,  or  one  of  the  extremi- 
ties ;  yet,  as  I  think,  no  fact  in  medicine  is  better  demonstrated  than 
the  great  efficacy  of  a  few  leeches  to  the  pit  of  the  stomach  in  gas- 
tritis, and  that  the  few  ounces  thus  abstracted  have  an  incomparably 
greater  effect  than  the  same  amount  taken  from  the  general  circula- 
tion. I  have  in  vain  sought  for  any  other  explanation  of  this  fact, 
than  that  of  a  supposed  sympathy  existing,  through  the  organic  nerv- 
ous centres,  between  an  interior  organ  and  the  surface  of  the  body 
corresponding  with  it,  by  which  an  impression  made  on  the  vessels  of 
the  latter  shall  be  peculiarly  felt  by  those  of  the  former.  It  may  be 
reasonably  supposed  that  such  a  sympathy  has  been  established  with 
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conservative  objects ;  for  we  naturally  resort,  in  suffering  of  interior 
parts,  to  the  corresponding  outer  surface  in  the  application  of  means 
of  relief.  Of  the  fact,  at  any  rate,  I  have  not  the  least  doubt,  hav- 
ing seen  it  demonstrated  beyond  the  possibility  of  disbelief. 

In  the  highest  stage  of  vascular  fulness  and  activity,  local  bleeding 
is  of  little  benefit.  The  blood  abstracted  is  so  rapidly  supplied,  and 
the  distending  force  of  the  forward  movement  so  great,  that  the  capil- 
lary vessels  have  not  the  opportunity  for  contracting.  Under  such 
circumstances,  the  measure  should  always  be  preceded  by  general 
bleeding.  But,  after  the  fulness  of  the  vessels,  and  the  moving  forces 
of  the  blood  have  been  thus  reduced,  or  in  cases  in  which  there  is  no 
considerable  general  excitement,  the  loss  of  blood  locally  is  of  very 
great  importance,  and  will  often  eradicate  an  inflammation  which  has 
refused  to  yield  entirely  to  the  lancet.  In  many  cases  of  disease, 
the  indications  and  the  contra-indications  for  bleeding  may  be  so 
nicely  balanced,  that  it  may  be  difficult  to  decide  between  them;  as, 
for  example,  in  low  fevers  attended  with  inflammation.  Here  local 
bleeding  is  an  invaluable  remedy ;  and  I  have  repeatedly  seen  the 
loss  of  two  or  three  ounces  of  blood  apparently  turn  the  scale  favour- 
ably between  life  and  death.  It  happens,  fortunately,  in  such  cases, 
that  the  loss  of  a  little  blood  has  much  greater  efi"ect  than  in  sthenic 
states  of  the  system.  I  have  often  found  it  necessary  to  take  a  little 
blood  from  the  chest  in  the  pneumonia  of  typhoid  fevers,  when  active 
stimulation  has  been  necessary  to  support  the  cerebral  centres;  and 
I  have  myself  been  sometimes  astonished  at  the  relief  thus  obtained. 
It  has  been  before  incidentally  stated  that  blood  may  be  taken  locally 
from  infants,  with  advantage,  in  reference  to  eflects  on  the  system  at 
large;  the  whole  quantity  taken  being  so  small  that  it  can  be  ab- 
stracted with  sufficient  rapidity ;  and  the  danger  being  less  of  over- 
bleeding  than  when  the  lancet  is  used. 

Local  bleeding  is  effected  by  simple  scarification,  or  by  means  of 
cups  or  leeches.  Scarification  is  not  often  used,  and  only  under 
peculiar  circumstances ;  as  in  conjunctivitis,  tonsillitis,  sometimes  in 
laryngitis,  and  in  glossitis  with  great  enlargement  of  the  tongue,  in 
which  deep  incisions  are  recommended  when  the  swelling  threatens 
sufiocation.    The  two  latter  methods  are  those  commonly  resorted  to. 

As  a  general  rule,  it  is  better,  when  cups  and  leeches  are  used,  to 
take  blood  from  the  immediate  neighbourhood  of  the  inflamed  part, 
than  from  the  inflamed  vessels  themselves;  as  the  wounds  sometimes 
superadd  their  own  inflammation  to  that  pre-existing,  and  thus  en- 
danger some  aggravation  of  the  latter.     The  quantity  of  blood  to  be 
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taken  by  cups  or  leeches  must  depend  on  the  cu'cumstances  of  each 
case.  In  the  adult,  from  three  to  six  ounces  are  usually  drawn ;  but 
the  quantity  may  be  as  small  as  a  fluidounce,  or  may  amount  to 
twelve  or  fourteen  ounces.  In  severe  meningeal  or  peritoneal  in- 
flammation, I  have  repeatedly  directed  one  hundred  American 
leeches,  which  ought  to  abstract  about  a  pint,  if  of  good  quality  and 
well  applied. 

Cupping.  For  the  method  of  performing  this  process,  and  an 
account  of  the  instruments  employed,  the  reader  will  consult  works 
on  minor  surgery.  It  is  a  very  efficient  process  in  many  cases  of 
disease,  sometimes  almost  indispensable;  and  no  physician,  who  can- 
not command  the  services  of  a  cupper  in  his  neighbourhood,  should 
be  without  a  set  of  the  instruments,  or  the  skill  requisite  for  using 
them  efficiently.  Should  this  happen,  however,  and  a  strong  emerg- 
ency call  for  the  use  of  them,  he  may  substitute  an  extemporaneous 
process,  by  means  of  a  sharp  knife  and  a  few  wineglasses  or  tumblers. 

Cupping  has  the  advantage  over  leeching  that  it  can  be  more 
quickly  effected;  can  be  more  conveniently  diffused  over  an  extensive 
surface,  as  that  of  the  chest  or  abdomen  for  example;  affords  the 
means  of  more  precisely  measuring  the  quantity  of  blood  withdrawn; 
and  superadds  to  the  depletion,  the  revulsive  influence  of  the  subse- 
quent inflammation.  It  should  be  preferred,  therefore,  when  no 
special  indication  for  the  choice  of  leeches  may  exist. 

Dri/  cupping  is  a  sort  of  depletory  method,  which  is  admirably 
adapted  to  inflammation  attending  very  low  states  of  system.  It 
withdraws  the  blood  temporarily  from  the  circulation,  and  leaves  it 
to  re-enter  the  vessels,  when  the  local  object  has  been  accomplished. 
Its  revulsive  influence  is  also  not  without  its  advantages.  It  may  be 
used  very  freely  in  thoracic  and  abdominal  inflammation,  when  the 
state  of  the  circulation  does  not  admit  of  any  other  mode  of  deple- 
tion; and,  conjointly  with  a  few  wet  cups,  operates  most  happily  in 
many  instances. 

Leeching.  This  is  preferable  to  cupping  when  the  pain  of  the 
operation  is  a  matter  of  consequence,  as  in  children  and  delicate  or 
nervous  women ;  when  the  parts  to  be  operated  on  are  tender  to  the 
touch,  as  in  phlegmonous  tumours  and  glandular  swellings;  when  it 
is  desirable  to  concentrate  the  bleeding  within  as  small  a  space  as 
possible,  as  the  end  of  a  finger;  when  the  tissue  is  loose,  as  in  the 
eyelids,  the  scrotum,  etc. ;  and  when  the  parts  from  which  it  is  wished 
to  abstract  blood,  are  inaccessible  to  cups,  as  the  tongue,  the  uterus, 
the  vulva,  the  anus,  etc.  It  should  almost  always  be  employed  pre- 
ferably in  infants. 
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Two  kinds  of  leeches  are  used  in  this  country,  the  European  and 
the  American;  and  it  is  important  to  discriminate  properly  between 
them;  as  the  amount  of  blood  they  draw  is  very  different,  and  disa- 
greeable effects  sometimes  result  from  the  one,  which  are  much  less 
incident  to  the  other.  Without  intending  to  give  a  description  of 
these  animals,  for  which  the  reader  is  referred  to  the  U.  S.  Dispensa- 
tory, I  will  merely  state  that  the  two  species  may  be  distinguished  by 
the  colour  of  the  belly,  which,  in  the  European,  is  greenish,  or  green- 
ish-yellow with  black  spots,  in  the  American,  so  far  as  I  have  ever 
seen,  is  reddish-brown.  The  European  leech  makes  a  deeper  incision 
than  the  American,  draws  more  blood  directly,  and  causes  the  loss  of 
a  much  larger  quantity  from  the  bite.  In  consequence  of  this  ten- 
dency to  hemorrhage,  it  is  impossible  to  regulate,  with  an  approach 
to  precision,  the  amount  of  blood  that  will  be  lost.  Sometimes,  too, 
it  is  difficult  to  check  the  hemorrhage;  and,  in  several  instances,  in- 
fants have  perished  from  this  cause.  The  average  quantity  of  blood 
drawn  by  the  leeches  imported  into  this  country  exceeds,  as  I  have 
been  informed,  half  an  ounce  for  each  leech,  including  the  subsequent 
bleeding.  The  American  leeches  are  less  liable  to  these  disadvantages. 
Secondary  hemorrhage  is  seldom  considerable ;  the  quantity  of  blood 
they  are  likely  to  take  can,  therefore,  be  more  accurately  estimated; 
and  they  are  very  seldom  if  ever  dangerous.  Each  animal  draws 
somewhat  more  than  a  fluidrachm  of  blood  on  the  average,  and  leech- 
ers  generally  estimate  two  fluidounces  to  the  dozen.  Both  kinds, 
however,  are  uncertain;  as  the  quantity  taken  varies  not  only  with 
the  state  of  the  worms,  but  also  with  that  of  the  part  to  which  they 
are  applied;  highly  vascular  tissues,  and  those  in  which  the  vessels 
are  congested  through  irritation  or  inflammation,  bleeding  much  more 
freely  than  those  in  the  opposite  condition.  On  the  whole,  I  gener- 
ally prefer  the  American  leech,  and  always  for  infants.  The  bleed- 
ing from  the  bites  of  these  animals  may  almost  always  be  arrested  by 
pressure.  When  this  cannot  be  conveniently  applied  with  any  con- 
siderable force,  I  have  found  the  bleeding  invariably  checked  by  a 
small  piece  of  raw  cotton,  thoroughly  wetted  with  a  saturated  solu- 
tion of  alum  in  hot  water,  just  before  the  solution  has  begun  to  crys- 
tallize on  cooling,  and  then  pressed  upon  the  wound,  so  that  some  of 
the  liquid  may  enter  it. 

c.  Indications  and  Contra-indications  of  Bleeding. 
The  indications  which  bleeding  is  calculated  to  fulfil,  are  1.  to 
lessen  the  quantity  of  the  blood  when  in  excess,  2.  to  lower  its  quality 
when  abnormally  rich  or  stimulant,  3.  to  relieve  vascular  irritation 
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and  inflammation  through  the  tAvo  agencies  just  mentioned,  4.  to  ob- 
viate local  determinations  of  blood  dependent  on  excessive  action  of 
the  heart,  5.  to  relax  spasm  and  relieve  nervous  irritation  in  general 
by  directly  depressing  the  nervous  centres,  6.  to  awaken  the  suscep- 
tibility in  any  organ  rendered  insensible  by  active  congestion  of  the 
nervous  centres,  and  7.  to  promote  absorption  by  depleting  from  the 
blood-vessels.  It  is  contra-indicated  in  general  debility;  a  scanty, 
anemic,  or  depraved  condition  of  the  blood;  nervous  irritations  of 
all  kinds  dependent  on  direct  depression  or  debility  of  the  nervous 
centres;  and  pure  or  predominant  dilatation  of  the  heart. 

d.  Therapeutic  Application. 

There  is  no  remedy  more  important  than  this;  perhaps  none  which 
so  frequently  saves  life.  That  it  is  susceptible  of  abuse,  and  often 
has  been  greatly  abused,  there  can  be  no  doubt;  but  this  is  only  an 
argument  in  favour  of  a  careful  study  of  its  powers  for  good  and 
evil,  and  of  great  watchfulness  in  its  use;  none  for  its  abandonment 
altogether;  and  the  practitioners  who  reject  it,  and  oppose  their  own 
prejudices  or  fears  against  the  experience  of  all  ages,  not  only  de- 
prive themselves  of  a  most  important  agent  for  good,  but  assume 
a  responsibility  which  might  well  make  a  conscientious  individual 
shudder.  Though  never  one  of  those  who  might  be  considered  as 
special  advocates  of  the  lancet,  I  fear  that,  in  the  reaction  from  a 
too  indiscriminate,  and  sometimes  reckless  use  of  it,  the  profession 
is  now  in  danger  of  erring  in  an  opposite  direction,  and  cannot  but 
think  that  the  general  tendency  is  rather  to  an  injurious  neglect, 
than  to  an  injudicious  use  of  the  remedy.  In  my  experience  as  an 
hospital  physician,  I  have  seen  many  patients  past  all  hopes  of  cure, 
whom  early  and  judicious  bleeding  would  probably  have  saved;  but 
very  seldom  one,  in  whom  I  had  reason  to  think  that  an  abuse  of 
the  remedy  had  been  productive  of  serious  injury.  It  will  be  impos- 
sible in  this  place  to  specify  every  case  in  which  bleeding  may  be 
advantageously  resorted  to.  My  object,  in  the  following  remarks, 
will  be  to  suggest  principles,  and  give  illustrative  examples,  which 
may  enable  the  student  to  decide  for  himself,  as  to  the  propriety  of 
using  the  remedy  in  any  particular  case  that  may  come  under  his 
notice. 

1.  Inflammations.  As  an  antiphlogistic  measure,  the  loss  of  blood 
holds  a  position  far  above  any  other  agent;  and  it  is  in  this  capacity, 
moreover,  that  it  exercises  the  most  beneficial  therapeutic  influence. 
It  may  be  said  to  be  always  indicated  in  the  earlier  stages  of  inflam- 
mation, and,  indeed,  to  a  greater  or  less  extent,  throughout  the  pro- 
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cess,  SO  long  as  it  is  attended  with  an  excess  of  vascular  action ;  and 
should  be  abstained  from  only  upon  the  grounds,  that  the  aJBFection 
may  be  so  mild  as  not  to  require  it,  or  that  there  may  be  a  coexist- 
ing state  of  system  which  may  afford  indications  against  it,  stronger 
than  those  of  the  inflammation  itself  in  its  favour. 

In  inflammation  there  is  an  excess  of  blood  in  the  affected  part, 
sustaining  and  augmenting  the  irritation  which  first  called  it  thither; 
there  is  an  exalted  or  irritated  state  of  the  nervous  constituent  of  the 
tissue;  and  there  is  frequently  an  abnormally  excitant  condition  of 
the  blood  itself.  To  lessen  the  quantity  of  blood  in  the  part,  to 
diminish  the  stimulant  quality  of  that  blood,  and  to  lower  tlie  nerv- 
ous exaltation  of  the  inflamed  tissue,  are  the  obvious  indications. 
Nothing  meets  these  so  efiicaciously  as  bleeding.  In  relation  to  the 
first  indication,  not  only  does  it  lessen  the  whole  mass,  and  conse- 
quently thus  far  proportionably  the  quantity  entering  the  inflamed 
part,  but  it  diminishes  the  force  with  which  the  heart  propels  the 
blood,  and  thus  meets  the  same  end  by  lessening  the  rapidity  of  the 
current.  As  before  explained,  it  has  a  powerful  agency  in  diluting 
the  blood,  and  consequently  diminishing  its  stimulant  properties,  thus 
fulfilling  the  second  of  the  indications  mentioned.  Lastly,  by  its 
direct  sedative  influence  on  the  nervous  centres,  it  lessens  nervous 
irritation  of  the  part,  and  meets  the  third  and  only  remaining  indi- 
cation. No  substance  is  equally  efficient  for  all  these  purposes;  and 
experience  constantly  offers  its  results  in  proof  of  the  correctness  of 
the  reasoning. 

But  so  powerful  an  agent  must  not  be  used  indiscriminately.  Many 
cases  of  inflammation  are  so  slight  as  not  to  require  this  or  any  other 
remedy ;  and  many  yield  to  milder  measures,  as  to  saline  purgatives, 
low  diet,  etc.,  so  that  it  may  with  propriety  be  dispensed  with.  But 
it  should  be  omitted  in  no  case,  not  offering  some  decided  contra- 
indication, in  which  the  disease  is  so  severe  as  to  threaten  serious 
consequences,  or  so  situated  as  to  occasion  reasonable  apprehensions 
of  danger  on  this  score.  Thus,  we  may  omit  bleeding  in  inflamma- 
tions of  the  tonsils  of  a  degree  of  violence  in  which  it  would  be  all- 
important  to  employ  it,  were  the  affection  seated  in  the  meninges  of 
the  brain,  or  in  the  peritoneum. 

It  is  commonly  within  the  first  three  days  after  an  attack  of  in- 
flammation that  general  bleeding  should  be  used.  If  the  case  has 
been  under  our  care  from  the  commencement,  we  can  generally,  within 
that  time,  do  all  that  is  required  in  this  way.  One  single  full  bleed- 
ing, pushed  until  the  pulse  begins  to  flag,  or  the  lips  to  look  pale,  will 


CHAP.  II.]      DEPLETION  AS  A  SEDATIVE  AGENT.  39 

very  often  be  all  that  is  required.  But  not  unfrequently  a  second 
may  be  demanded,  and  sometimes,  though  rarely,  a  third.  If  called 
to  the  patient  at  a  somewhat  advanced  period  of  the  disease,  there 
are  few  points  in  practice,  upon  -which  it  is  more  difficult  to  come  to 
a  satisfactory  conclusion,  than  in  reference  to  the  propriety  of  gen- 
eral bleeding.  The  safest  rule,  I  believe,  is  still  to  bleed,  if  the 
pulse  has  strength  enough  to  allow  it,  provided  the  inflammation  has 
not  begun  to  abate,  or  suppuration  has  not  taken  place.  If  suppura- 
tion has  set  in,  it  will  seldom  be  proper  to  take  blood  from  the  arm. 
The  same  may  be  said  of  that  condition  in  which  the  patient  sweats 
profusely  whenever  he  sleeps,  without  showing  any  special  tendency 
to  perspiration  when  awake.  This  indicates  a  degree  of  debility 
which  forbids  depletion  by  the  lancet. 

There  is  a  state  of  inflammation  to  which  it  is  highly  important 
that  attention  should  be  called,  in  reference  to  the  use  of  bleeding. 
In  consequence  of  the  extent  and  extreme  violence  of  the  affection, 
occupying  some  interior  organ  or  tissue,  as  the  lungs  or  peritoneum, 
for  example,  the  blood  and  nervous  force  appear  to  be  so  concen- 
trated in  the  diseased  part,  that  all  other  parts  of  the  system  are 
actually  depressed;  and,  instead  of  high  fever,  with  a  full  strong 
pulse  and  a  hot  skin,  the  patient  is  often  apparently  prostrate,  with 
a  small  pulse,  a  pale  and  cool  surface,  and  general  collapse.  It  is 
of  the  utmost  consequence  that  this  apparent  prostration  be  not 
mistaken  for  real  debility.  The  use  of  stimulant  measures  instead 
of  the  lancet  would  probably  prove  fatal;  and  it  is  only  from  the 
latter  remedy  that,  in  some  cases,  safety  can  be  hoped  for.  The 
condition  can  generally  be  recognized,  if  it  be  remembered  that  it 
occurs  in  the  early  stage  and  greatest  violence  of  the  inflammation, 
and  is  attended  with  unmistakable  signs  of  a  high  degree  of  this 
affection.  When  a  vein  is  opened,  the  blood  may  at  first  flow  slowly 
and  reluctantly;  but  the  current  soon  increases,  and  at  length  be- 
comes quite  as  rapid  as  under  ordinary  circumstances ;  while  the 
pulse,  instead  of  being  further  depressed,  is  developed  under  the 
operation,  and  often  becomes  full  and  strong.  The  bleeding  should 
be  continued  until  the  pulse  again  begins  to  flag,  not  now  under 
oppression,  but  from  real  weakness.  In  some  cases  of  the  kind,  the 
pulse  does  not  rise,  and  the  blood  withdrawn  seems  still  further  to 
weaken  it.  In  such  a  condition,  efforts  should  be  made,  by  means 
of  the  hot  bath  and  rubefacients,  to  call  the  blood  to  the  surface,  and 
in  some  measure  unload  the  inflamed  part;  after  which  the  lancet, 
if  again  tried,  may  be  found  to  succeed  most  happily.     Somewhat 
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analogous  is  that  state  of  depression  of  pulse  and  skin  which  often 
attends  inflammation  of  the  cerebral  substance,  and  sometimes  mu- 
cous gastritis ;  in  the  former  case,  depending  on  a  failure  of  the 
normal  influence  from  the  diseased  nervous  centre  upon  the  circula- 
tion, and  in  the  latter  on  the  depressing  influence  of  the  nausea  so 
common  in  inflammation  of  the  stomach.  In  both,  the  lancet  should 
be  used  irrespective  of  the  pulse,  which  will  generally  be  found  to 
rise  under  it. 

Bounds  must  be  placed  to  the  quantity  of  blood  taken  even  when 
the  remedy  is  most  strongly  called  for.  It  must  be  remembered  that 
morbid  changes  often  happen  in  the  course  of  the  disease,  which 
time  and  a  certain  amount  of  energy  are  required  to  repair.  If  the 
strength  is  exhausted  by  bleeding,  recklessly  employed,  there  may 
be  danger  that  the  system  may  be  unable  to  pass  through  the  pro- 
cesses requisite  for  the  restoration  of  health.  The  inflammation 
itself  may  have  been  conquered,  but  the  patient  may  die  in  the  arms 
of  victory.  Thus,  in  pneumonia,  there  is  generally  consolidation  of 
large  portions  of  the  lungs;  in  pleurisy  often  very  copious  elimina- 
tion into  the  cavity  of  fibrin  and  serous  liquid ;  and  strength  must 
be  reserved  to  accomplish  the  removal,  or  proper  disposal  of  these 
abnormal  products.  Suppuration  and  ulceration  are  often  inevitable, 
as  the  result  of  a  particular  inflammation.  When  this  is  ascertained, 
though  bleeding  may  still  be  indicated  to  lessen  the  amount  of  the 
approaching  evils,  care  must  be  taken  to  leave  the  resources  of  the 
system  so  far  unimpaired  that  it  may  finally  surmount  them.  An 
example  of  this  we  frequently  have  in  dysentery. 

In  deciding  as  to  the  quantity  of  blood  to  be  taken  in  any  case, 
from  the  character  of  the  pulse,  we  must  bear  in  mind  the  influence 
upon  it  of  hypertrophy  of  the  heart,  and  not  be  led  astray  by  a 
strength  and  fulness  which  may  be  owing  to  this  cause,  and  which 
often  continues,  through  great  debility,  almost  to  the  very  close 
of  life. 

After  as  much  blood  has  been  taken  from  the  arm  as  may  seem 
advisable,  or  in  cases  in  which,  from  the  mildness  of  the  disease,  the 
previously  debilitated  state  of  the  system,  or  the  advanced  stage,  it 
may  not  be  considered  proper  to  use  the  lancet  at  all,  local  bleeding 
may  frequently  be  employed  with  the  happiest  effects.  It  will  often 
completely  subvert  the  inflammation,  even  after  it  has  resisted  copious 
general  depletion. 

In  some  cases  of  inflammation,  even  of  a  dangerous  character,  the 
state  of  general  debility,  the  depraved  condition  of  the  blood,  or  the 
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depressing  influence  of  some  poisonous  agency  upon  the  system  m<ay 
be  such,  as  wholly  to  preclude  the  lancet.  This  sometimes  happens 
even  in  cases  in  which  the  patient  may  have  been  in  good  health  pre- 
viously to  the  attack ;  as  in  typhous  pneumonia,  malignant  erysipelas, 
etc.  But  it  is  more  frequent  when  the  inflammation  supervenes  upon 
a  low  disease,  as  pneumonia  coming  on  in  the  advanced  stage  of  en- 
teric or  typhoid  fever.  In  such  cases  as  these,  local  depletion  is  often 
of  incalculable  importance.  The  inflammation  may  be  just  sufiicient, 
if  unabated,  to  destroy  the  patient,  and  a  slight  influence  may  be  suf- 
ficient to  turn  the  scale  in  his  favour.  Exactly  such  an  influence  is 
often  obtained  from  the  loss  of  a  few  ounces  of  blood  from  the  neigh- 
bourhood of  the  inflamed  part,  when  no  other  measure  will  afford  it. 
I  have  seen  this  too  frequently  to  permit  me  to  have  any  doubt  upon 
the  point.  Cups  or  leeches  should  be  used  in  such  cases,  even  though 
it  may  be  necessary  to  stimulate  internally.  As  much  blood  should 
be  taken  as  the  strength  will  permit;  but  scarcely  any  amount  is  so 
small  as  to  be  incapable  of  good.  One  or  two  fluidounces  lost  will, 
I  believe,  sometimes  save  life.  This  is  particularly  the  case  in  the 
congestive  attacks,  resembling  pneumonia,  coming  on  in  low  fevers. 
The  patient  will  be  extremely  prostrate,  his  pulse  feeble,  his  skin 
cool,  his  respiration  difficult,  and  his  colour  venous  in  consequence  of 
the  blood  passing  unchanged  through  the  lungs,  or  not  passing  them 
in  sufficient  quantity.  After  the  application  of  two  or  three  wet  cups 
in  such  cases,  and  a  few  dry  ones,  I  have  seen  the  whole  aspect  of  the 
patient  changed  as  by  a  charm.  The  lungs  throw  off"  their  weight, 
the  blood  circulates  through  them  again,  the  dark  colour  of  the  sur- 
face disappears,  and  the  pulse  regains  some  activity ;  though  the  con- 
joint aid  of  carbonate  of  ammonia,  wine-whey,  etc.,  are  necessary  to 
sustain  the  circulatory  and  respiratory  processes. 

In  chronic  injlammation,  general  bleeding  should  be  used  very 
sparingly.  There  are  now  and  then  cases  which  permit  and  even 
require  it ;  but  the  quantity  taken  should  be  less  than  in  the  acute ; 
and,  generally  speaking,  local  bleeding  is  much  preferable.  This 
may  often  be  employed  with  great  advantage,  and  may  be  repeated 
from  time  to  time  in  the  same  case. 

In  all  cases  of  inflammation,  the  presence  of  a  decided  buffy  coat 
upon  the  blood  offers,  so  far  as  it  goes,  a  favourable  indication  for  the 
further  use  of  the  lancet;  unless  there  may  be  reason  to  think  that 
it  has  resulted  from  anaemia.  Frequent  bleedings  often  induce  this 
very  condition;  and  great  care  must  be  taken  not  to  mistake  the 
buffy  coat  thus  induced  for  a  sign  of  inflammation,  and  a  proof  of 
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the  necessity  of  further  bleeding.  This  appearance  is  owing  to  an 
excess  of  fibrin  over  the  red  corpuscles.  If  these  have  their  nor- 
mal proportion,  then  the  buffj  coat  indicates  inflammation;  if  they 
are  very  deficient,  and  the  fibrin  is  thus  brought  into  excess,  it  offers 
no  such  proof,  and  should  not  be  considered  as  favouring  the  use  of 
the  lancet. 

Excessive  bleeding,  as  before  explained,  by  inducing  anosmia,  may 
favour  the  production  of  hypertrophy  and  dilatation  of  the  heart. 
Now,  it  may  sometimes  be  a  question  whether  the  danger  should  be 
incurred,  in  order  to  save  an  organ  threatened  with  serious  injury 
from  inflammation.  Should  the  organ  be  a  vital  one  there  can  be  no 
doubt  as  to  the  proper  measure.  Life  must  be  saved  at  present,  what- 
ever may  be  the  risk  in  the  future.  But  where  it  is  of  less  than  vital 
importance,  the  question  is  not  so  easy  of  solution.  When  a  young 
practitioner,  I  had  a  case  of  inflammation  of  the  eye,  affecting  the 
anterior  chamber,  which  was  one-third  filled  with  an  opaque  puruloid 
matter.  I  had  bled  the  patient  as  much  as  I  dared  to  do,  but  with- 
out amending  the  condition  of  the  eye.  I  then  called  in  the  counsel 
of  one  of  the  most  eminent  medical  men  of  those  times.  He  advised 
a  constant  repetition  of  the  bleeding;  and  it  was  carried  so  far  that, 
at  last,  the  blood  came  from  the  arm  almost  like  dirty  reddish  dish- 
water; and  the  coagulum  formed  was  reduced  to  extremely  small 
dimensions.  The  eye  was  saved;  and  the  patient  after  a  time  recov- 
ered tolerable  health,  though  long  suffering  from  very  troublesome 
palpitations  of  the  heart.  Some  years  afterwards,  death  suddenly 
occurred ;  and,  though  I  had  no  opportunity  of  making  a  post-mortem 
examination,  I  have  little  doubt  that  cardiac  disease  was  the  cause. 
With  my  present  views,  I  should  prefer  the  risk  of  the  destruction  of 
the  eye  to  that  of  the  greater  evil. 

2.  Vascular  Irritation  or  Active  Congestion.  The  same  indica- 
tions exist  here  as  in  positive  inflammation,  of  which,  indeed,  active 
congestion  is  often  the  immediate  antecedent,  and  may  be  considered 
as  the  forming  stage.  In  most  cases  of  this  kind,  however,  the  affec- 
tion is  so  slight  as  not  to  require  the  loss  of  blood,  yielding  either 
spontaneously,  or  to  abstinence  and  a  saline  cathartic.  But  there 
are  cases  attended  with  great  danger,  which  require  the  most  prompt 
and  efficient  interference;  and  in  such  cases  bleeding  is  the  most 
effectual  remedy.  It  often,  indeed,  aff'ords  immediate  relief,  operat- 
ing more  rapidly  than  even  in  established  inflammation ;  as,  from  its 
nature,  the  affection  is  less  fixed  and  more  readily  curable.  The  con- 
dition calling  for  the  use  of  the  lancet  is  such  an  amount  of  active 
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congestion  as  to  threaten  injury  to  the  organ  from  pressure,  or  to 
endanger  hemorrhage;  especially  in  important  organs,  as  the  liver, 
lungs,  or  brain.  In  active  congestion  of  the  brain,  either  attended 
with  apoplectic  symptoms,  or  threatening  apoplectic  effusion,  prompt 
bleeding  is  very  important,  carried  to  any  extent  which  may  be  re- 
quired to  reduce  the  force  of  the  pulse.  The  quantity  which  it  is 
often  necessary  to  abstract  is  very  large,  in  consequence  of  the  ab- 
normal pressure  made  on  the  cerebral  centres.  In  active  congestion 
of  the  lungs,  moreover,  the  danger  is  sometimes  imminent  of  immediate 
suffocation  from  effusion  of  serous  fluid  or  of  blood ;  and  the  remedy 
scarcely  less  imperiously  called  for.  A  similar  condition  of  the  liver 
is  less  dangerous,  as  the  organ  admits  of  great  distension  without 
fatal  results ;  and  the  remark  is  still  more  applicable  to  the  spleen ; 
but,  in  either,  there  is  sometimes  a  call  for  the  use  of  the  lancet. 

Hemorrhages  are  often  nothing  more  than  a  result  of  vascular  irri- 
tation or  active  congestion  of  the  bleeding  tissue;  and,  in  all  such 
cases,  the  lancet  is  indicated  when  the  checking  of  the  hemorrhage 
is  strongly  called  for,  and  the  state  of  the  pulse  permits.  In  milder 
cases  of  the  same  kind,  cupping  over  the  affected  organ  is  all  that 
may  be  required. 

Fevers  afford  examples  of  high  vascular  excitement ;  but  simply 
for  the  state  of  fever  bleeding  is  seldom  indicated.  The  affection 
when  idiopathic  is  generally  a  result  of  some  agency  which  the  loss 
of  blood  has  no  power  to  remove  or  control,  and  will  continue  steadily 
onward,  no  matter  what  amount  of  blood  may  be  withdrawn,  short  of 
a  fatal  result.  The  pulse  may  be  diminished  in  fulness  and  force, 
and  the  general  strength  may  be  prostrated ;  but  the  fever  continues 
with  no  abatement  of  its  real  violence,  though  some  of  its  phenomena 
may  be  partially  suppressed.  There  are,  however,  two  circumstances 
which,  in  febrile  affections,  render  the  lancet  advisable  or  necessary. 
When  the  fever  is  symptomatic  of  a  special  inflammation  or  vascular 
irritation,  bleeding  is  often  called  for  in  reference  to  the  local  dis- 
ease ;  upon  the  cessation  or  abatement  of  which  the  fever  also  ceases 
or  abates.  Very  often,  too,  the  febrile  movement  causes,  or  is  at- 
tended with  local  inflammations  or  determinations  of  blood,  which 
endanger  the  safety  of  some  important  organ,  while,  by  reacting  on 
the  system,  they  may  tend  to  increase  the  fever.  Here  venesection 
is  indicated,  precisely  as  it  is  in  similar  affections  occurring  inde- 
pendently of  the  fever.  Local  determinations  of  the  kind  referred 
to  are  extremely  common  in  fevers,  especially  to  the  head,  lungs,  and 
stomach ;  and,  when  general  bleeding  may  not  seem  to  be  required, 
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the  application  of  cups  or  leeches  to  the  organ  aifected  is  often  ex- 
tremely useful.  This,  then,  is  the  general  rule  for  the  employijient 
of  bleeding  in  fevers;  namely,  that  it  is  to  be  resorted  to  not  directly 
for  the  relief  of  the  fever  itself,  but  for  the  abatement  or  cure  of  any 
local  inflammation,  or  vascular  irritation,  -which  may  be  either  the 
cause  of  the  fever,  an  incidental  attendant  upon  it,  or  an  effect. 

3.  Nervous  Irritation.  When  this  is  dependent  on  an  abnormal 
vascular  excitement  of  the  nervous  centres,  or  is  connected  with 
active  congestion  or  inflammation  of  the  part  in  which  the  nervous 
disorder  is  exhibited,  bleeding  may  generally  be  employed  with  good 
effect ;  though,  as  in  the  conditions  before  referred  to,  the  violence  of 
the  affection  may  not  be  such  as  to  require  it.  All  convulsive  dis- 
eases and  painful  spasms  may  be  ranked  in  this  category,  under  the 
circumstances  mentioned.  In  eclampsia,  bleeding  is  often  extremely 
serviceable,  and  sometimes  necessary  to  save  life  by  controlling  cere- 
bral excitement.  In  spasm  of  the  rima  glottidis,  with  irritation  of 
the  laryngeal  membrane,  constituting  croup  in  children,  it  is  often 
necessary.  Spasms  of  the  heart,  stomach,  bowels,  biliary  passages, 
ureter,  bladder,  and  uterus,  call  for  it  when  associated  with  a  similar 
state  of  the  tissues,  in  Avhich  they  are  respectively  situated.  The 
same  may  be  said  of  mania,  and  all  other  nervous  disorders.  But 
great  care  must  be  taken  not  to  confound  these  affections  with  the 
very  similar  ones  proceeding  from  pure  nervous  irritation,  without 
active  congestion  or  inflammation,  or  from  positive  debility  or  de- 
pression of  the  nervous  centres ;  in  which  cases  tonics  and  stimulants 
are  required,  and  not  the  lancet. 

4.  To  Awaken  Susceptibility  in  the  Cerebral  Centres.  In  cases 
of  poisoning  by  one  of  the  stimulating  narcotics,  as  opium  or  bella- 
donna, the  brain  is  rendered  so  insensible  by  the  poison,  that  it  can- 
not duly  feel  impressions  made  upon  other  organs.  It  is  highly  im- 
portant to  evacuate  the  poison,  and  sometimes  emetics  are  the  only 
means  to  which  we  can  have  recourse.  But,  in  the  state  of  insensi- 
bility referred  to,  these  medicines  will  often  fail  to  operate.  Bleeding 
is  here  indicated,  if  the  pulse  permit,  to  diminish  the  cerebral  con- 
gestion, and  thus  for  a  time  restore  such  a  degree  of  susceptibility, 
as  may  enable  the  brain  to  feel  the  impression  of  the  medicine,  and 
send  the  requisite  influence  to  the  parts  concerned  in  the  act  of  vom- 
iting. 

5.  To  Promote  Absorption.  "With  this  object,  bleeding  has  some- 
times been  used  in  dropsies;  but  it  is  almost  never  proper,  unless  in 
cases  in  which  the  dropsy  is  dependent  upon  vascular  irritation  or 
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inflammation  of  the  tissue  affected;  and,  in  such  ca^^cs,  it  might  be 
indicated  indepcndentlj  of  the  effusion.  The  existence  of  the  lat- 
ter may,  however,  afford  an  additional  inducement  to  bleeding,  when 
it  might  not  otherwise  be  deemed  necessary.  In  the  dropsy  con- 
nected with  acute  inflammatory  congestion  of  the  kidneys,  as  in  one 
of  the  forms  of  Bright's  disease,  the  remedy  is  sometimes  very  use- 
ful. In  oedema  of  the  lungs  it  is  very  important,  and  should  always 
be  resorted  to  when  suffocation  is  imminent,  and  the  patient  not  ex- 
tremely feeble.  In  ordinary  dropsies,  however,  the  system  is  in 
general  so  much  debilitated,  that  bleeding  could  do  only  harm  in  the 
end,  however  much  it  might  momentarily  relieve  by  favouring  the 
absorption  of  the  effused  liquid. 

2.  Indirect  Depletion, 

By  this  expression  is  meant  a  diminution  of  the  quantity  of  blood, 
arising  from  a  diminished  supply  of  nutritive  material,  calculated  to 
repair  the  waste  incurred  in  the  support  of  the  functions.  If  the 
blood  is  expended  in  nutrition,  respiration,  and  other  vital  processes, 
and  receives  insufficient  supplies  through  the  digestive  and  absorbent 
functions,  it  must  suffer  a  diminution,  if  not  in  bulk,  at  least  in  the 
proportion  of  its  solid  organic  constituents.  The  same  effects  are 
produced  upon  it  as  result,  in  the  end,  from  direct  depletion.  It 
becomes  less  stimulant  and  nutritive  to  the  functions,  which  are  con- 
sequently depressed  in  the  same  manner  as  by  the  loss  of  blood, 
though  less  rapidly.  The  remarks,  moreover,  before  made  in  rela- 
tion to  the  frequent  nervous  irritation,  and  circulatory  and  respi- 
ratory excitement,  resulting  from  an  impoverished  state  of  the  blood, 
and  to  the  principles  upon  which  these  effects  are  produced,  are  not 
less  applicable  to  the  consequences  of  indirect  than  to  those  of  direct 
depletion.     It  is  unnecessary,  therefore,  to  repeat  them  in  this  place. 

Indirect  depletion  is  effected  in  two  ways;  1.  by  removing  from 
the  stomach  and  bowels  the  nutritious  material  which  may  have 
been  swallowed,  and  in  a  greater  or  less  degree  digested,  before  it 
has  had  the  opportunity  of  being  taken  up  by  the  lacteals;  and 
2.  by  lessening  the  amount  or  lowering  the  quality  of  the  food 
admitted  into  the  stomach.  The  first  end  is  attained  by  means 
of  emetics  and  cathartics,  which  are,  therefore,  doubly  depletory;  to 
wit,  directly,  by  promoting  secretion  from  the  blood,  and  indirectly, 
in  the  method  here  referred  to.  This  subject  will  be  treated  of 
under  the  two  classes  of  medicines  mentioned.  It  is  the  second 
method  only  with  which  we  are  concerned  at  present.     In  this,  there 
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may  be  entire  abstinence  from  food,  or  simply  a  diminution  of  its 
quantity,  or  an  alteration  of  its  character;  or  the  tAvo  latter  condi- 
tions may  be  combined. 

1.  Abstinence.  Entire  abstinence  from  food  can  be  tolerated  only 
when  the  appetite  is  wanting.  If  it  be  attempted,  as  a  sedative 
measure,  when  the  digestive  function  is  in  good  order,  and  the  sys- 
tem calls  for  food,  though  great  prostration  may  occur,  and  even 
death  result,  yet  the  symptoms  exhibited  in  the  progress  of  the 
starvation  will  be  anything  else  than  purely  sedative.  The  wants  of 
the  functions  call  imperiously  upon  the  nervous  centres;  these  ex- 
press their  own  suffering  by  an  intense  sensation  of  hunger,  while 
the  heart  is  excited  to  send  the  diminishing  blood  in  a  more  rapid 
current  through  the  organs;  and,  if  no  relief  is  afforded,  both  the 
animal  and  organic  functions  are  thrown  into  great  disorder,  and 
delirium  and  low  fever  not  unfrequently  precede  death.  Entire 
abstinence,  therefore,  cannot  be  safely  resorted  to  as  a  sedative 
agent,  under  the  circumstances  mentioned.  But  for  a  day  or  two, 
in  the  early  stage  of  severe  inflammation,  or  high  fever,  when  there 
is  an  aversion  instead  of  desire  for  food,  it  may  be  proper  to  obey 
the  pointing  of  nature,  and  to  withhold  nutriment  in  every  shape, 
allowing  the  patient  only  pure  cold  water.  Longer  than  this,  it  will 
seldom,  I  think,  be  proper  to  persevere  in  the  exclusive  method,  even 
though  the  want  of  desire  for  food  should  continue.  The  starving 
plan,  in  inflammations  and  fevers,  may  counteract  the  very  object  it 
is  intended  to  serve.  The  functions  are  not  quiescent  in  these  affec- 
tions. They  are  constantly  in  exercise,  in  a  greater  or  less  degree, 
and  constantly  consuming  blood.  In  the  absence  of  any  supply 
through  the  digestive  organs,  the  circulation  must  depend  upon  the 
material  thrown  into  it  through  the  absorbents,  or  entering  the 
venous  radicles,  derived  from  the  disintegration  of  the  tissues. 
This  of  course  is  animal  food  in  a  highly  concentrated  form,  and 
probably  not  always  in  the  best  state  of  preparation.  The  blood  is 
thus  rendered  impure,  and  becomes  irritant;  and,  instead  of  a  sim- 
ple sedative  effect  being  experienced,  it  is  probable  that  the  inflam- 
mation and  the  fever  are  increased.  •  Nutritive  matter  should, 
therefore,  be  supplied,  at  first  of  the  blandest  character  and  feeblest 
sustaining  power,  and  afterwards,  improved  in  both  these  respects, 
as  the  disease  advances,  and  the  system  may  more  need  support. 

2.  Diminution  Simply  of  the  Quantity  of  Food.  This  is  un- 
doubtedly sedative  in  its  tendency,  unless  the  diminution  be  so  great 
as  to  excite  the  reactive  influences  above  explained.     In  health  it 
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may,  perhaps,  be  considered  as  purely  sedative.  But,  in  diseases  of 
excitement,  a  mere  abstraction  of  a  portion  of  the  diet  ordinarily 
used  in  health,  without  a  change  in  its  character,  is  not  all  that  the 
circumstances  require.  Supposing  it  to  be  of  the  usual  mixed  char- 
acter, partly  animal  and  partly  vegetable,  it  will  often  be  found  to 
stimulate  the  system  injuriously  even  in  very  small  quantity.  There 
is  something  in  the  flesh  of  animals,  used  as  food,  that  is  more  than 
purely  nutritious.  There  is  something  essentially  stimulating  to  the 
system,  quite  independently  of  any  immediate  effects  on  tlie  diges- 
tive organs.  Even  in  health  this  may  be  observed  to  a  considerable 
extent.  Any  one  who  will  count  his  pulse  and  observe  his  feelings 
after  a  meat  dinner,  will  find  the  former  more  frequent,  and  the  lat- 
ter in  various  ways  evincive  of  a  higher  excitation,  than  when  the 
meal  is  confined  to  vegetables  or  even  milk.  I  have  often  noticed 
this  in  my  own  personal  experience.  In  diseases  of  excitement  the 
difference  is  still  greater.  How  often  is  the  attention  of  the  physi- 
cian arrested,  in  his  visits,  by  some  aggravation  of  inflammation  or 
fever,  which  he  is  enabled  to  trace,  by  his  inquiries,  to  the  forbidden 
use  of  animal  food!  Even  a  small  quantity,  quite  insufiicient,  by 
its  mere  nutritive  matter,  to  produce  any  sensible  impression,  will  be 
found  sufficient  to  increase  the  frequency  of  the  pulse  and  heat  of 
skin,  as  though  the  patient  had  been  taking  wine.  How  much  more 
stimulant,  for  example,  is  a  little  soup,  than  an  equal  quantity  of 
gruel,  though  the  latter  may  contain  a  larger  amount  of  assimilable 
matter  I  In  employing  diet,  therefore,  as  a  sedative  agent  in  dis- 
ease, it  is  necessary  not  merely  to  lessen  the  quantity,  but  to  abstract 
from  it  the  animal  ingredients,  either  wholly  or  in  part,  according  to 
the  degree  of  sedative  influence  required. 

3.  Low  Diet. — AntipMogistie  Diet.  Three  conditions  are  essen- 
tial to  the  constitution  of  a  strictly  low  diet,  adapted  for  full  anti- 
phlogistic effect;  first,  that  it  must  be  feebly  nutritive;  secondly, 
that  it  must  not  have  the  effect,  through  its  difficult  solubility  in  the 
stomach,  or  any  other  quality,  of  irritating  the  digestive  organs; 
and  thirdly,  that  it  should  not  be  stimulating  to  the  system.  In  re- 
lation to  the  first  of  these  conditions,  there  should  be  a  scale  rising 
from  the  lowest  point  nearly  up  to  the  standard  of  health,  in  order 
that  it  may  accord  with  the  varying  degree  of  systemic  excitement; 
in  relation  to  the  second,  the  character  of  the  food  may  be  changed 
with  the  increasing  digestive  power;  but,  so  long  as  a  positively 
sedative  influence  is  required  there  must  be  no  relaxation  upon  the 
thu'd  point.     For  the  sake  of  convenience,  we  may  make  four  de- 
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grees  of  low   diet,  rising  successively  from   the  lowest;  thougli  in 
reality  tliey  run  together  by  insensible  gradations. 

a.  The  diet  lowest  in  the  scale  of  nutrition  consists  of  a  set  of 
vegetable  principles,  not  analogous  in  composition  to  any  one  of  the 
proper  constituents  of  the  animal  tissues,  and  therefore  requiring 
change  before  they  can  enter  into  the  nutrition  of  the  body.  They 
are,  moreover,  very  bland  in  their  nature,  so  as  to  admit  of  contact 
with  the  irritated  tissues,  without  in  general  aggravating,  in  any 
degree,  the  existing  irritation.  They  can  be  readily  isolated,  and 
therefore  administered  without  admixture  of  substances  which  may 
be  less  mild.  In  watery  solution,  they  are  admirably  adapted  to 
the  highest  state  of  inflammatory  and  febrile  excitement,  and  should 
be  the  first  substances  used  upon  commencing  a  nutritive  plan  after 
entire  abstinence.  The  substances  referred  to  are  the  diff"erent  kinds 
oi  gum  or  mucilage^  starch,  and  sugar.  In  composition  they  resem- 
ble one  another  closely,  consisting  of  carbon,  hydrogen,  and  oxygen, 
of  which  the  two  latter  principles  are  in  the  same  proportion  as  in 
water.  They  differ  somewhat  in  their  degree  of  blandness;  gum 
being  first  in  this  respect,  then  starch,  and  lastly  sugar.  The  bland- 
est are  best  adapted  to  the  highest  grades  of  gastric  irritation.  I 
shall  have  occasion  to  notice  these  substances  more  particularly  when 
treating  of  the  class  of  demulcents.  Those  most  used  in  this  coun- 
try are  gum  arable,  infusions  of  slippery  elm  bark  and  sassafras 
pith,  arrowroot,  sago,  tapioca,  barley-water,  rice-water,  refined  sugar, 
and  molasses.  They  are  given  in  solution,  and  more  or  less  con- 
centrated, according  to  the  amount  of  nutrition  required.  They 
may  be  administered  separately  or  mixed,  and  may  often  be  advan- 
tageously flavoured  with  one  of  the  milder  vegetable  acids,  espe- 
cially citric  acid  in  the  form  of  lemon-juice.  These  acids  themselves 
undergo  digestion,  and  probably,  like  the  principles  mentioned,  con- 
tribute somewhat  to  nutrition,  or  to  the  purposes  of  respiration; 
while,  by  their  sedative  or  refrigerant  properties,  they  directly  meet 
the  existing  indication.  They  are  occasionally,  however,  somewhat 
irritant  to  the  stomach,  and  require  attention  on  this  point.  They 
exist  in  fruits,  from  which  they  are  usually  prepared  for  use,  in  the 
form  of  expressed  juice,  infusion,  jelly,  or  syrup;  as  in  lemonade, 
orangeade,  infusion  of  tamarinds,  apple-water,  currant  jelly  or  black- 
berry jelly  diffused  in  water,  etc.  In  the  same  state  of  system, 
patients  may  be  allowed  to  suck  the  juice  of  sweet  oranges,  and  the 
finer  kinds  of  grapes,  which  are  often  extremely  grateful. 

Some   chemical   physiologists   deny  the   possession    of  nutritive 
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properties  by  the  above   substances,  maintaining  that  they  are  of 
use  simply  by  furnishing  materials  for  combustion  in  the  body,  and 
thus  supporting  animal  temperature.     Their  conclusions  are  mainly 
theoretical;    but  have  been    supported   by  the   asserted    fact,  that 
animals,  confined  exclusively  to  one  of  these  principles,  die  in  the 
course  of  four  or  five  weeks.     But  this  is  true  of  any  other  single 
principle,  however  nutritious,  with  the  exception,  as  has  been  as- 
serted, of  gluten.     Fibrin,  albumen,  or  gelatin,  if  given  separately 
and  exclusively  to  dogs,  will  not  support  life  long.     Hence,  it  is  not 
the  want  of  nutritious  properties  in  gum,  starch,  and  sugar,  which 
causes  animals  to  perish  if  confined  to  any  one  of  them,  but  the 
fact  that  a  mixture  of  principles,  with  the  exception  above  referred 
to,  is  necessary  to  life.     Besides,  the  fact  that  animals  will  live  a 
month  or  more  on  one  of  them  shows  that  it  has  some  degree  of 
nutritive  property.     It  is  said  that  they  contain  no  nitrogen,  and 
therefore  cannot  be  converted  into  nitrogenous  tissue.     The  answer 
to  this  is  extremely  obvious.     Nitrogen  is  supplied  by  other  bodies 
at  the  same  time;   and  it  is  not  impossible  that,  in  the  digestive 
laboratory,  the  nitrogen  always  taken  into  the  stomach  in  small  pro- 
portion in  the  water  drank,  and  a  portion  of  that  inhaled  into  the 
lungs,  may  be  made  use  of  to  supply  the  deficiency.     There  is  no 
satisfactory  proof  that  what  is  here  suggested  does  not  take  place; 
and  probability  is  altogether  in  its  favour.     Philosophers,  specula- 
ting in  their  closets,  are  apt  to  look  at  the  small  facts  brought  im- 
mediately before  their  notice  in  experiments,  and  do  not  sufficiently 
look  abroad  at  the  great  facts  presented  to  them  in  nature.     In  re- 
spect to  starch,  we  are  told  that,  in  the  shape  of  sago,  it  serves  as 
the  chief  nutriment  for  whole  tribes  of  people  in  the  East  India 
Islands;  and  the  fact  is  notorious,  that  many  millions  of  the  inhabit- 
ants of  the  tropics  live  almost  exclusively  on  rice,  of  which  85  per 
cent,  is  starch.     Now  in  these  hot  regions,  little  animal  temperature 
is  required  to  be  generated;  as  the  heat  of  the  climate  is  often 
greater  than  that  of  the  body.     If  starch,  therefore,  is  intended  only 
to  serve  the  purpose  of  generating  heat  in  the  body,  it  must  be  in 
these  countries  very  nearly  superfluous;  and  yet  it  constitutes  85 
per  cent,  of  the  food  of  the  people.     Is  it  possible  that  nations  would 
adopt,  as  their  main  article  of  diet,  a  product  of  which  so  large  a 
proportion  is  superfluous  ?     To  my  mind  it  seems  quite  clear,  that 
the  starch  in  rice  enters  into  the  constitution  of  the  body,  and  aids 
in  the  formation  even  of  its  nitrogenous  ingredients;  and,  until  the 
possibility  of  this  fact  is  disproved,  a  sound  induction  seems  to  me 
VOL.  II. — 4 
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to  require  its  admission.  Besides,  we  have  analogous  facts  iu  rela- 
tion to  the  other  principles.  The  Africans,  when  they  collect  gum 
arabic  for  commerce,  are  said  to  form  of  it  a  prominent  article  of 
diet,  and  to  be  well  nourished  under  its  use;  and  the  negroes  of  the 
sugar  plantations  are  asserted  to  grow  fat  upon  the  saccharine  mat- 
ter which  they  consume,  at  the  period  of  the  sugar  harvest.  At 
all  events,  long  experience  has  convinced  the  medical  world  that 
patients,  in  febrile  and  inflammatory  diseases,  are  suiBciently  sup- 
ported by  these  mucilaginous,  amylaceous,  and  saccharine  drinks, 
during  the  highest  stage  of  excitement;  and  they  are  still  used,  and 
probably  will  continue  to  be  used,  whatever  speculative  opinions  may 
be  entertained  upon  the  subject. 

h.  A  diet  more  nutritious  than  the  preceding  consists  of  vegetable 
products,  containing,  along  with  one  or  more  of  the  principles  above 
treated  of,  others  supposed  to  be  identical  with  certain  essential  con- 
stituents of  the  animal  tissues,  and  in  most  instances  nitrogenous. 
These  are  albumen,  gluten,  and  the  vegetable  fixed  oils.  They  are 
highly  nutritious  without  being  stimulant,  and  are  consequently  well 
adapted  to  that  stage  of  inflammation  and  fever,  in  which  the  strength 
begins  to  decline,  but  a  degree  of  excitement  continues  requiring 
antiphlogistic  regimen.  These  principles  are  never  used  in  an  iso- 
lated state,  but  combined  with  gum,  starch,  sugar,  etc.,  as  they  exist 
in  nature  in  the  different  grains.  Gruel  made  of  Indian  meal  or 
oatmeal,  Indian  mush,  boiled  rice,  panada  made  from  wheat  bread, 
toasted  wheat  bread,  and  water  crackers,  are  forms  in  which  these 
substances  may  be  used. 

In  nature,  the  two  sets  of  nutritious  principles  above  treated  of 
are  often  associated  with  an  indigestible  principle  called  lignin  or 
woody  fibre,  which  appears  to  answer  the  purpose  of  stimulating  the 
peristaltic  movement  of  the  bowels,  and  thus  obviating  costiveness. 
This  frequently  gives  a  fibrous  and  tenacious  quality  to  the  products 
in  which  it  is  contained,  rendering  them  difiicult  of  solution  in  the 
gastric  juice,  and  consequently  liable  to  irritate  a  delicate  stomach. 
On  this  account,  the  products  alluded  to  are  unfit  for  febrile  cases, 
in  which  the  digestion  is  feeble ;  but,  as  they  are  in  no  degree  stimu- 
lant to  the  system,  they  may  be  used  in  mild  or  chronic  inflammation 
unattended  with  fever,  or  deficiency  of  digestive  powers.  Such  are 
the  edible  fruits,  and  the  various  garden  vegetables. 

c.  Next  in  order  of  nutritive  quality  I  would  place  milk,  which 
seems,  in  relation  to  its  qualities  as  an  article  of  diet,  to  hold  a  place 
between  vegetable  food,  and  the  more  nutritious  and  stimulating 
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animal  products.  Its  prominent  constituent,  called  casein,  is  a 
nitrogenous  principle  analogous  in  composition  to  the  vegetable 
albuminous  substances,  though,  as  I  believe,  somewhat  more  readily 
assimilable,  and  more  supporting.  The  oily  matter,  too,  which  it 
contains  suspended  in  water,  through  the  instrumentality  of  the 
casein,  is  both  readily  digested  and  highly  nutritious.  As  infants, 
and  the  young  of  many  animals  are  supported  for  a  long  time  wholly 
on  milk,  it  follows  that  it  contains  everything  requisite  for  the  forma- 
tion of  the  body,  and  may  be  given  in  cases  requiring  nourishment 
with  an  entire  confidence  that  it  will  fully  answer  the  purpose.  It 
is  an  excellent  article  of  food  in  cases  in  which  it  is  still  necessary 
to  withhold  the  full  ordinary  diet,  but  an  indication  exists  for  im- 
proving the  blood.  I  am  very  much  in  the  habit  of  using  it  in  low 
fevers,  after  the  first  stage  is  passed;  in  enteric  or  typhoid  fever, 
for  example,  in  the  second  week.  In  these  cases,  I  prescribe  it  in 
doses  of  a  tablespoonful  every  hour,  which  alone,  or  with  a  little 
gruel  two  or  three  times  a  day,  or  a  piece  of  dry  toast  and  a  cup  of 
tea  mornino;  and  evenincr,  is  often  sufficient  for  the  nourishment  of 
the  patient  at  this  period;  before  decided  debility  or  prostration  has 
set  in,  requiring  stimulation.  In  other  febrile  cases,  under  similar 
circumstances,  and  in  inflammations  when  it  becomes  desirable  to 
support  the  strength,  I  use  the  same  method.  This  administration 
of  the  milk  in  small  quantities,  frequently  repeated,  is  often  essen- 
tial to  its  proper  digestion  in  a  feeble  stomach.  When  taken  largely, 
it  is  apt  to  be  coagulated  in  a  large  clot,  which  the  gastric  juice  can- 
not readily  penetrate,  and  which,  lying  heavily  on  the  stomach, 
sometimes  provokes  vomiting.  Given  in  the  way  I  have  mentioned, 
it  is  readily  dissolved,  and  never  aggregates  into  large  homogeneous 
masses.  I  consider  milk  also  as  preferable  to  almost  any  other  kind 
of  food,  when,  in  cases  requiring  a  slight  reduction  of  the  diet  from 
the  ordinary  standard  of  health,  there  is  also  evidence  of  depraved 
blood.  By  administering  pure  milk  in  such  cases,  along  with  reme- 
dies calculated  to  correct  the  disordered  digestive  and  assimilative 
processes,  we  are  at  least  sure  of  having  all  the  materials  necessary 
for  making  sound  wholesome  blood. 

d.  There  is  one  other  modification  of  food  which  may  be  classed 
with  sedative  agencies ;  because,  though  highly  nutritious,  it  is  con- 
siderably less  stimulating  than  an  ordinary  full  diet,  and  may  be 
employed  where  a  slightly  depressing  influence  is  required;  as  in 
chronic  inflammations  with  a  certain  degree  of  debility,  which  for- 
bids any  considerable  curtailment  of  nutrition.     I  refer  to  hoiled 
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meats,  including  the  JlesJi  of  birds,  and  JlsJi.     These  are  destitute 
of  the  more  stimulant  and  soluble  ingredients  of  flesh,  and  consist 
mainly  of  coagulated  albumen  and  fibrin.     The  former  is  the  chief 
constituent  of  the  serum  of  the  blood,  the  latter  of  the  muscular 
fibre;  and  both  consequently  exist  in  flesh,  which  always  contains 
blood.     They  are  closely  analogous  to  the  albumen  and  gluten  of 
vegetables;   and  by  most  chemists  are  considered  identical.     The 
physician,  deciding  from  his  observation  of  the  comparative  eff'ects 
of  boiled  meats  and  bread  in  disease,  would  entertain  some  doubt 
of  the  entire  accuracy  of  these  results.     I  do  not,  myself,  believe 
in  their  identity.     I  cannot  think  that  the  albumen  circulating  with 
the  blood,  and  the  fibrin  of  the  muscles,  are  exactly  the  same  as 
the  albumen  and  gluten  of  wheat  flour.     I  am  quite  sure  that  a  diet 
of  the  former  would  be  found  to  be  less  adapted  to  inflammatory 
cases  than  one  of  the  latter;  and  that  bread  might  be  allowed  in 
fevers  where  boiled  meats  could  not  be  prudently  given.     The  casein 
of  milk  is  placed  in  the  same  category  with  albumen  and  fibrin ;  and 
the  three,  whether  found  in  animals  or  vegetables,  are  supposed  to 
be  modifications  of  a  peculiar  principle  called  protein;  and  hence 
have  been  denominated  protein  compounds.     But  this  view  is  hypo- 
thetical, and  would,  I  think,  be  quite  premature  if  applied  to  thera- 
peutics.    The  probability  is  that  all  of  them,  when  taken  into  the 
stomach,  undergo  modifications  through  the  influence  of  the  gastric 
juice,  preparatory  to  being  taken  up  by  the  lacteals.     The  point 
upon  which  I  would  particularly  insist  is,  that  the  animal  products 
should  not,  in  consequence  of  close  analogy  in  composition  with  the 
vegetable,  be  considered  as  identical  in  physiological  properties,  and 
therefore  employed  indiscriminately  as  articles  of  diet  in  disease. 
The  vegetable  are  calculated  for  a  higher  grade  of  inflammatory 
action  than  the  animal;  and  the  latter  hold  a  position  in  the  scale  of 
diet  but  a  little  lower  than  that  adapted  to  full  health.     I  am  not 
confident  that  meats  thoroughly  boiled,  so  as  to  be  deprived  of  all 
their  soluble  parts,  would  be  entitled  to  a  higher  place  than  milk ; 
but   I  have  no   doubt  that,  imperfectly  deprived  of  their   soluble 
matter,  as  they  generally  are  when  boiled  for  the  table,  they  are  de- 
cidedly more   stimulating.     Soups,  oysters,  soft   boiled   eggs,  and 
"roasted,  baked,  and  broiled  meats,  though  good  articles  of  diet  when 
the  object  is  to  stimulate  and  support  an  enfeebled  system,  cannot 
be  admitted  among  sedative  agents;  and  all  stimulant  drinks   and 
condiments  are  of  course  excluded. 
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ARTERIAL    SEDATIVES. 

Syn.  Refrigerants. 

These  are  medicines  which  reduce  the  force  of  the  circuhation  by 
an  immediate  influence,  independently  of  any  depletion  they  may 
occasion,  and  without  any  obvious  direct  action  on  the  nervous  sys- 
tem of  animal  life.  Whatever  effects  they  may  produce  upon  the 
brain,  considered  as  the  centre  of  the  animal  functions,  are  probably 
the  result  of  their  primary  action  upon  the  great  organic  functions, 
especially  those  of  circulation  and  respiration. 

It  does  not  follow,  from  the  possession  of  this  depressing  power 
over  the  circulation,  that  they  are  also  sedative  in  their  local  opera- 
tion. On  the  contrary,  some  of  them  are  energetic  local  irritants,  as 
the  preparations  of  antimony,  for  example;  and  most  of  them  con- 
join with  their  general  sedative  property  that  of  stimulating  one  or 
more  of  the  secretions. 

Their  influence  on  the  circulation  is  exhibited  in  a  diminution  of 
the  force,  fulness,  and  frequency  of  the  pulse,  and  of  the  temperature 
of  the  body.  From  the  latter  effect,  they  are  frequently  denominated 
refrigerants.  Under  certain  circumstances,  some  of  them  produce 
coolness  by  a  direct  chemical  influence;  as  when  nitre  is  swallowed 
in  the  state  of  powder,  and  renders  latent  a  portion  of  the  free  heat 
of  the  stomach  in  the  act  of  solution;  but  generally  their  refrigerant 
effect  is  probably  dependent  exclusively  on  the  diminished  energy  of 
the  circulation,  and  the  consequently  smaller  amount  of  change  .in 
the  blood  that  takes  place  in  the  pulmonary  and  systemic  capillaries. 

The  respiration  is  depressed  correspondingly  with  the  circulation, 
and  probably  as  a  consequence  of  the  diminished  amount  of  blood 
sent  through  the  lungs. 

How  far  the  directly  depressing  effects  of  these  medicines  might 
be  carried  by  an  increase  of  the  quantity  taken,  it  is  not  easy  to 
determine;  as,  by  their  evacuant  and  locally  stimulant  properties, 
the  more  energetic  of  them  superadd  an  exhausting  depletion,  and  a 
violent  inflammatory  or  irritant  effect  in  the  part  to  which  they  may 
be  applied,  to  their  immediate  sedative  influence;  but,  whether  from 
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their  depressing  eiFects  alone,  or  from  these  conjoined  with  the  local 
results  referred  to,  many  of  them  are  capable  of  destroying  life. 

When  continued  long,  in  regular  medicinal  doses,  they  act  injuri- 
ously on  the  health  by  enfeebling  all  the  functions,  through  the 
diminished  supply  of  blood.  Indigestion,  anaemia,  emaciation,  and 
general  debility  result;  and,  though  it  might  be  difficult  to  adduce 
instances  in  which  they  have  directly  produced  death  in  this  way,  yet 
there  can  be  no  doubt  that  they  may  operate  fatally  by  incapacitating 
the  system  for  resisting  ordinary  diseases. 

The  arterial  sedatives  are  applicable  to  the  treatment  of  all  dis- 
eases in  which  there  is  an  excess  of  arterial  excitement,  and  at  the 
same  time  a  sthenic  state  of  the  system.  Hence  they  are  much 
used  in  inflammation,  high  vascular  irritation,  and  fever  of  vigorous 
action.  They  may  often  too  be  employed  to  diminish  febrile  heat  and 
vascular  excitement,  even  when  the  vital  forces  are  enfeebled  and  the 
blood  impaired,  as  in  typhoid  diseases;  but,  under  these  circum- 
stances, more  caution  should  be  used,  and  those  medicines  of  the 
class  should  be  selected  which  are  least  depressing,  and  have  least 
tendency  to  impair  the  blood.  Thus,  the  vegetable  acids,  as  the  citric 
in  the  form  of  lemon-juice,  and  the  neutral  alkaline  salts,  as  citrate 
of  potassa  in  the  form  of  neutral  mixture  or  effervescing  draught, 
may  be  given  when  the  antimonials  might  be  contra-indicated. 


I.   ANTIMONY. 

ANTIMONIUM. 

The  preparations  of  this  metal  are,  beyond  all  comparison,  the 
most  important  of  the  arterial  sedatives.  Brought  into  notice  by 
Basil  Valentine,  a  German  monk  of  the  fifteenth  century,  to  whose 
unfortunate  administration  of  it  to  his  brother  monks  it  is  said  to  owe 
its  present  name  {a'^'i  against,  and  ;j.o'm)(;  monk),  antimony  had  for  a 
long  time  to  struggle  against  a  fierce  opposition,  over  which  it  at 
length  triumphed;  and  it  has  now  taken  a  position  in  the  Materia 
Medica,  not  probably  so  high  as  its  warm  advocates  would  have  at 
one  time  claimed  for  it,  but  certainly  far  above  the  rank  of  mediocrity. 
The  intricate  diversity  of  preparation  into  which  it  was  tortured  by 
the  ingenuity  of  chemists,  and  which  was  formerly  very  embarrassing 
to  the  student,  has  happily  been  reduced,  with  the  progress  of  phar- 
macy, within  much  more  reasonable  limits ;  though  it  is  probable  that 
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therapeutics  would  suffer  little,  if  the  number  of  its  preparations  were 
still  further  restricted.  Indeed,  little  use  is  made  at  present,  at  least 
in  the  United  States,  of  any  other  than  tartar  emetic,  which  is  prob- 
ably capable  of  producing  all  the  effects  that  can  be  obtained  from 
the  metal,  while  it  has  the  advantage,  beyond  all  other  antimonials, 
of  uniformity  in  composition  and  effect,  and  precision  of  dose.  The 
metal  itself,  when  taken  internally,  in  the  state  of  fine  powder,  often 
acts  promptly  and  energetically,  but  with  so  little  certainty  that, 
though  formerly  used,  it  is  now  almost  never  prescribed.  It  is  only 
in  the  soluble  state  that  it  can  affect  the  system;  and  the  metal, 
therefore,  before  it  can  operate,  must  be  brought  into  this  condition 
through  chemical  reaction  with  the  gastric  liquids.  It  is  probably 
the  acid  of  the  gastric  juice  which  produces  this  effect;  and  the  pres- 
ence or  absence  of  this,  therefore,  must  determine  whether  the  metal 
is  to  be  active  or  inert.  There  is  reason  to  believe  that  the  oxide  of 
antimony  (the  teroxide  of  the  chemists)  is  the  form  in  which  alone 
antimony  finds  entrance  into  the  system,  and  that  the  presence  of  an 
acid  is  necessary  to  make  this  effective  by  rendering  it  soluble.  Now, 
tartar  emetic  contains  this  oxide  already  in  a  soluble  condition,  and 
has  the  advantage  over  the  metal  itself,  and  the  other  forms  in  which 
it  is  used,  that  it  can  act  without  the  intervention  of  an  acid,  and  that 
consequently  it  does  not  depend  on  any  fortuitous  condition  of  the 
stomach,  whether  the  salt  shall  or  shall  not  affect  the  system.  The 
preparations  of  antimony  now  in  use  are,  1.  tartrate  of  antimony  and 
potassa,  or  tartar  emetic;  2.  the  oxysulphuret,  under  the  names  of 
precipitated  sulphuret,  kermes  mineral,  and  golden  sulphur  of  anti- 
mony;  and  3.  the  teroxide,  in  the  form  of  antimonial  powder.  I  shall 
treat  of  the  general  effects  of  antimony  under  the  head  of  the  first 
of  these  preparations,  which  may  be  considered  as  representing  the 
metal,  and  shall  afterwards  allude  to  what  there  may  be  peculiar  in 
the  others,  whether  in  their  remedial  properties,  or  the  purposes  to 
which  they  are  applied. 

I.  TARTRATE    OF  ANTIMONY  AND  POTASSA.— Anti- 

MONii  ET  Potass^  Tartras.  U.S.  —  Antimonii  Potassio 
Tartras.  Lond.  —  Antimonium  Tartarizatum.  Ed.,  Dub.  — 
Tartarized  Atiiimony.  —  Tarta?'  Emetic. 

This  is  prepared  by  saturating  the  excess  of  tartaric  acid  in 
bitartrate  of  potassa  with  oxide  of  antimony.  I  would  here  ob- 
serve that,  in  using  the  term  oxide  of  antimony  instead  of  the 
chemical  name  of  teroxide,  I  am  incurring  no  risk  of  being  misun- 
derstood, as  this  is  the  only  well-defined  oxide  of  the  metal;  the 
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compounds  containing  larger  proportions  of  oxygen  being  acids,  and 
called  antimonious  and  antimonic  acid.  In  different  processes,  dif- 
ferent forms  of  the  oxide  are  used;  but  it  is  generally  admitted,  at 
present,  that  the  most  convenient  is  the  poivder  of  Algaroth,  -which 
contains  the  oxide  of  antimony  combined  with  a  little  chloride. 
This  is  procured  by  treating  sulphuret  of  antimony  (tersulphuret) 
with  muriatic  acid,  and  pouring  the  solution  into  water,  which  pre- 
cipitates it  in  the  form  of  a  white  powder.  The  reaction  between  the 
muriatic  acid  and  sulphuret  produces  sulphuretted  hydrogen,  which 
escapes,  and  chloride  of  antimony,  which  remains  in  solution.  When 
thrown  into  water,  the  greater  portion  of  the  chloride  gives  its 
chlorine  to  the  hydrogen  of  the  water  to  form  muriatic  acid,  while 
the  antimony  takes  the  oxygen  of  the  water  to  form  the  oxide,  with 
which  the  undecomposed  chloride  then  combines  to  form  the  insolu- 
ble oxychloride,  or  powder  of  Algaroth.  This  is  boiled  with  bitar- 
trate  of  potassa  in  distilled  water,  and  the  solution,  having  been 
filtered  while  hot,  is  set  aside  to  crystallize.  The  crystals  thus  ob- 
tained are  the  salt  in  question,  containing  two  equivalents  of  tartaric 
acid,  one  of  potassa,  and  one  of  oxide  of  antimony,  besides  water 
of  crystallization.  These  constituents  are  probably  combined  in  the 
form  of  a  double  salt,  composed  of  one  equivalent  of  tartrate  of 
antimony,  one  of  tartrate  of  potassa,  and  two  or  three  of  water. 
With  this  view  of  its  nature,  it  is  properly  designated  as  tartrate  of 
antimony  and  potassa.  It  should  always  be  procured  in  the  form  of 
crystals,  as  the  possibility  of  accidental  admixture  of  impurities,  or 
purposed  sophistication,  is  thus  provided  against;  and  arsenic,  which 
is  stated  by  Serullas  to  accompany  antimony  in  its  other  prepara- 
tions, is  entirely  excluded  from  this,  being  left  behind  when  it  crys- 
tallizes. 

Properties.  The  crystals  of  tartar  emetic,  when  recently  pre- 
pared, are  transparent,  but  on  exposure  become  white  and  opaque 
by  efflorescence.  Their  characteristic  form  is  that  of  rhombic  octo- 
hedra,  though,  as  usually  existing  in  commerce,  the  crystals  are  sel- 
dom perfect,  presenting  in  general  the  shape  of  a  four-sided  pyramid 
with  a  broken  irregular  base.  The  salt  is  commonly  in  the  form 
of  a  white  powder  in  the  shops.  Tartar  emetic  is  inodorous,  of  a 
slightly  sweetish,  somewhat  styptic,  and  metallic  taste,  readily  solu- 
ble in  water,  and  soluble  in  dilute  alcohol,  but  insoluble  in  alcohol 
when  concentrated.  Its  aqueous  solution  is  decomposed  on  exposure 
to  the  air,  with  the  production  of  a  microscopic  fungus,  which  gives 
it  a  mouldy  appearance. 


CHAP.  II.]  ARTERIAL    SEDATIVES. — ANTIMONIALS.  57 

The  salt  is  charred  by  heat,  with  the  odour  of  burning  tartaric 
acid.  With  sulphuretted  hydrogen  it  forms  in  solution  an  orange- 
red  precipitate  of  sulphuret  of  antimony,  which  is  dissolved  by  hot 
muriatic  acid;  and  the  solution  thus  formed,  if  poured  into  water,  is 
decomposed,  with  the  formation  of  a  white  powder. 

Incompatihhs.  Sulphuric,  nitric,  and  muriatic  acids  produce  pre- 
cipitates with  the  solution,  which  are  soluble  in  an  excess  of  the 
acid.  Precipitates  are  also  caused  by  the  alkalies  and  their  carbo- 
nates, lime-water,  chloride  of  calcium,  acetate  and  subacetate  of  lead, 
corrosive  chloride  of  mercury,  hydrosulphuric  acid  and  the  soluble 
sulphurets,  and  the  vegetable  astringents  through  their  tannic  acid. 

1.  Effects  on  the  System. 

In  general  terms,  tartar  emetic  may  be  said  to  be  sedative  to  the 
circulation  and  respiration,  stimulant  to  most  of  the  secretions,  and, 
in  large  doses,  emetic,  and  often  cathartic. 

Given  in  minute  doses,  such  as  produce  no  observable  effect  in 
health,  it  is  thought  to  modify  the  system  in  some  unknown  way,  so 
as  to  be  serviceable  in  certain  diseases.  In  other  words,  it  is  sup- 
posed to  act  as  an  alterative. 

When  given  so  largely  as  to  occasion  obvious  effects,  its  sedative 
influence  is  evinced  by  a  diminution  in  the  frequency,  force,  and  ful- 
ness of  the  pulse,  in  the  frequency  of  respiration,  and  in  the  tem- 
perature of  the  surface.  If,  at  the  same  time,  the  heart  be  examined 
by  the  ear,  it  will  be  found  to  act  less  forcibly. 

Along  with  these  sedative  effects,  there  is  very  often  an  increase 
of  one  or  more  of  the  secretions;  that  one  of  the  secretory  func- 
tions being  most  affected,  towards  which  circumstances  especially 
direct  the  agency  of  the  medicine.  Thus,  when  the  patient  is  covered 
warmly  in  bed,  and  warm  drinks  or  diaphoretic  medicines  are  given 
at  the  same  time,  perspiration  is  specially  promoted.  If,  on  the  con- 
trary, the  surface  of  the  body  be  kept  cool,  and  cold  or  diuretic 
drinks  are  exhibited,  the  action  of  the  medicine  is  directed  to  the 
kidneys,  and  the  urine  is  sometimes  greatly  increased.  Should  the 
bronchial  tubes  be  in  a  state  of  vascular  irritation  or  inflammation, 
the  antimonial  has  a  tendency  to  increase  the  mucous  secretion,  and 
not  unfrequently  acts  as  a  very  efficient  expectorant.  In  somewhat 
larger  doses  than  necessary  to  affect  the  secretions  above  mentioned, 
and  sometimes  even  in  the  same  dose,  it  operates  as  a  laxative,  pro- 
ducing liquid  discharges,  which  may  be  bilious,  mucous,  or  watery, 
showing  that  the  secretions  of  the  liver,  the  intestinal  mucous  mem- 
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brane,  and  possibly  the  pancreas,  are  promoted.  When  it  affects  the 
bowels,  it  is  less  apt  to  act  upon  the  skin  and  kidneys,  partly  because 
it  is  carried  out  of  the  system  without  being  absorbed,  and  partly 
also  because,  when  any  one  of  the  secretions  is  increased,  from  any 
cause,  it  is  apt  to  be  so  at  the  expense  of  the  others.  The  medicine 
is  said  sometimes  also  to  increase  the  saliva. 

Tartar  emetic  may  produce  all  the  above  effects  without  giving 
rise  to  nausea;  but,  from  a  certain  amount  of  it,  which  differs  ex- 
tremely under  different  circumstances,  this  effect  almost  always 
ensues,  attended  or  soon  followed  by  vomiting,  which  is  often  vio- 
lent and  repeated.  It  is,  indeed,  one  of  our  most  efficient  emetics, 
and  is  among  those  which  are  most  nauseating.  The  sensation  of 
nausea,  from  this  as  from  other  causes,  is  accompanied  with  certain 
highly  characteristic  phenomena,  all  of  which  are  of  a  sedative 
character,  and,  when  they  occur,  add  greatly  to  the  prostration 
occasioned  by  the  direct  sedative  action  of  the  medicine.  With 
distressing  sensations  of  sinking  or  other  uneasiness  in  the  epigas- 
trium, there  are  feelings  of  great  languor  and  mental  depression, 
muscular  relaxation  and  weakness,  shrunken  and  anxious  features, 
feebleness  and  irregularity  of  the  pulse,  paleness  and  coolness  of  the 
surface,  and  often  copious  sweating.  It  is  Avhen  tartar  emetic  nau- 
seates that  it  is  most  apt  to  operate  as  a  diaphoretic,  and  operates 
most  freely;  but  it  is  by  no  means  true  that  it  never  produces  the 
latter  effect,  unless  through  the  instrumentality  of  the  former. 

Of  the  influence  of  tartar  emetic  over  the  secretions,  as  well  as  of 
its  nauseating  and  emetic  properties,  I  shall  have  occasion  to  treat 
more  fully  hereafter.  It  is  as  an  arterial  sedative  that  we  are  here 
specially  to  consider  it. 

Within  a  comparatively  short  period  of  time,  attention  has  been 
called  to  the  extraordinary  powers  which  this  medicine  evinces,  when 
very  largely  administered,  of  reducing  the  circulation,  respiration, 
and  temperature,  without,  under  certain  circumstances,  acting  as  an 
emetic,  or  in  any  considerable  degree  even  nauseating.  It  was  for- 
merly supposed  that,  in  large  doses,  tartar  emetic  must  almost  cer- 
tainly nauseate  and  vomit,  and  that  these  effects,  instead  of  dimin- 
ishing or  disappearing  upon  frequent  repetition  of  the  dose,  were 
usually  increased.  The  contrary  of  this  has  been  ascertained  to 
occur  very  frequently.  Two  or  three  grains  of  the  medicine  will 
generally  be  sufficient  to  vomit,  and  from  six  to  twelve  grains  almost 
always;  yet  Rasori  is  stated  to  have  given  several  drachms  daily, 
and  several  ounces  in  the  course  of  a  single  attack  of  disease,  with- 
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out  the  occurrence  of  vomiting,  or  any  considerable  purging;  and 
nothing  was  more  common,  a  few  years  since,  than  the  administra- 
tion of  from  twelve  grains  to  a  drachm  daily,  in  divided  doses  of 
one,  two,  or  three  grains,  with  no  effect  of  the  kind  after  the  first 
day  or  two.  Sometimes,  by  giving  a  grain  every  hour  or  two,  and 
gradually  increasing,  the  medicine  has  been  augmented  to  the  quan- 
tities mentioned  without  vomiting  at  all.  In  general,  however,  there 
are  at  first  vomiting  and  purging,  which  may  continue  more  or  less 
for  twelve  hours,  a  whole  day,  or  at  most  two  or  three  days,  after 
which  the  stomach  appears  to  become  tolerant,  and  bears  the  medi- 
cine without  suffering,  or  even  inconvenience.  In  general,  tolerance 
is  established  on  the  second  day,  or  earlier.  It  is  true  that  it  has 
usually  been  in  highly  inflammatory  diseases  that  these  large  quan- 
tities have  been  administered;  and  it  has  been  thought  that  the  state 
of  system,  under  these  circumstances,  might  offer  a  peculiar  resist- 
ance to  the  ordinary  nauseating  influence  of  the  antimonial,  not  to 
be  expected  in  health.  This  is  probably  the  case  to  some  extent. 
JBut  similar  doses  have  also  been  given  in  affections  unattended  with 
fever,  and  with  similar  results;  and  the  probability  is  that  this  pecu- 
liarity of  action  is  physiological,  and  applicable  in  health  as  in  dis- 
ease. Nor  is  it  very  diSicult  of  explanation.  I  have  before  said 
that,  though  the  state  of  nausea  is  very  depressing,  yet  the  sedative 
influence  of  the  antimonial  over  the  circulation  may  occur  independ- 
ently of  this  condition.  The  two  may  coincide,  and  the  general  effect 
may  thus  be  increased;  but  they  may  exist  wholly  independently  of 
each  other.  Indeed,  the  peculiar  depressing  effects  of  the  antimonial, 
upon  which  its  therapeutic  virtues  mainly  depend,  are  often  not  ex- 
perienced when  it  vomits  and  purges  actively,  for  the  very  obvious 
reason  that  it  is  either  removed  from  the  system,  or  fails  of  being 
absorbed  in  consequence  of  the  irritated  state  of  the  membrane. 
Now,  nausea  and  vomiting  are  not  dependent  on  the  simple  action 
of  the  medicine  on  the  stomach.  If  the  connection  between  this 
and  the  nervous  centres  be  cut  off,  neither  is  the  sensation  of  nausea 
felt,  nor  the  emetic  effect  experienced.  It  is,  therefore,  upon  the 
impression  made  on  the  organic  nervous  centres  connected  with  the 
stomach,  that  the  medicine  depends  for  its  nauseating  operation. 
But,  as  the  nervous  centres  of  animal  life  rapidly  become  accustomed 
to  impressions  upon  them,  the  same  is  probably  true,  though  in  a 
less  degree,  of  the  organic.  The  dose  of  the  emetic  medicine,  which 
at  first  produced  nausea,  has  consequently  less  and  less  of  this  effect 
upon  repetition;  so  that  in  time,  as  in  the  case  of  the  narcotics,  it 
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may  be  carried  to  an  almost  unlimited  extent,  in  relation  to  this 
effect  alone.  The  positive  limits  must  be  determined  by  the  capa- 
city of  the  living  tissue  to  bear  the  chemical  influence  of  the  medi- 
cine, which,  in  the  case  of  tartar  emetic,  might,  if  certain  quantities 
are  exceeded,  lead  to  serious  organic  results.  But,  while  the  nerv- 
ous centres,  which  are  the  proper  seat  of  the  sense  of  nausea,  and 
the  source  whence  flow  all  its  peculiar  influences,  become  insensible 
to  the  action  of  the  antimonial  on  the  stomach,  it  still  exerts  its 
sedative  influence,  through  absorption,  upon  the  circulation  and  re- 
spiration, which  are  often  greatly  reduced.  Thus,  the  pulse  may  fall 
in  a  few  days  from  the  natural  standard  of  between  seventy  and 
eighty,  down  to  between  forty  and  fifty,  and  afterwards  be  long 
maintained  at  the  lower  rate;  though  M.  Trousseau  states  that  it  is 
rarely  diminished  more  than  one-fifth  or  one-quarter  of  the  number 
of  its  beats.  It  is  at  the  same  time  sensibly  weakened.  The  re- 
spiration is  lowered  even  in  a  greater  ratio  than  the  pulse.  The 
same  author  informs  us  that  he  has  known  it  to  fall  from  twenty  and 
twenty- four  times  in  a  minute  to  six.  [Traite  de  Therap.,  4e  ed,,  ii. 
699.)  It  is  singular  that,  under  these  circumstances  of  great  cir- 
culatory and  respiratory  depression,  the  mind  is  wholly. unaffected, 
the  muscles  retain  their  strength,  and  the  organic  functions,  with  the 
exception  of  the  two  referred  to,  appear  not  to  suffer.  Thus  it  is 
seen  that  this  condition  differs,  toto  coelo,  from  that  induced  by 
nausea.  Sometimes,  instead  of  being  reduced  regularly,  the  pulse 
becomes  first  irregular  and  intermittent  under  the  use  of  the  medi- 
cine; and  I  have  noticed  the  same  thing  in  reference  to  digitalis. 

But  it  is  not  in  all  cases  that  this  tolerance  of  the  medicine  can  be 
established.  Probably,  so  far  as  concerns  its  direct  relations  with 
the  gastric  nervous  centre,  the  result  might  be  uniform;  but  in  some 
instances,  the  susceptibility  of  the  stomach  to  the  irritant  influence 
of  the  antimonial  is  such,  that  vascular  irritation  if  not  inflammation 
of  the  mucous  membrane  is  induced,  which  causes  nausea,  vomiting, 
and  purging  through  the  relation  of  the  membrane  itself  with  the 
nervous  centres,  which  is  not  impaired  by  repetition  in  the  same 
manner  as  that  between  these  centres  and  the  medicine.  Conse- 
quently vomiting  and  purging  are  incessantly  maintained,  and  it  is 
not  possible  to  persevere  with  the  large  doses  without  great  danger. 
Again,  should  these  phenomena  return  after  having  once  disappeared, 
an  irritability  of  membrane  is  induced,  which  renders  the  further  use 
of  the  medicine  hazardous.  It  not  unfrequently,  however,  happens 
that  the  tolerance  is  sustained,  after  having  been  established,  for 
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many  days  and  even  for  weeks.  Rasori  supposed  that  it  was  dimin- 
ished, in  cases  of  disease,  as  convalescence  became  established;  but 
Dr.  Pereira  states  that,  though  he  has  seen  the  medicine  extensively 
employed,  he  has  never  known  this  supposition  to  be  satisfactorily 
confirmed.  [Mat.  Med.,  3d  ed.,  p.  697.) 

Occasionally,  after  tartar  emetic  has  been  used  largely  for  some 
time,  there  is  a  peculiar  effect  experienced  in  the  mouth  and  fauces; 
a  feeling  of  tension,  with  otherwise  disagreeable  sensations,  and  a 
metallic  taste;  and  occasionally  also  an  inflammation  of  these  parts, 
with  redness  and  pain,  and  an  aphthous  eruption  on  the  mucous 
membrane.  Some  suppose  these  effects  to  result  from  the  irritative 
action  of  the  medicine,  as  it  comes  in  contact  with  the  parts  affected 
when  swallowed;  others  ascribe  them  to  its  operation  through  the 
circulation.  But,  whatever  view  may  be  entertained  of  the  origin  of 
this  antimonial  stomatitis,  it  should  serve  as  a  warning,  as  soon  as 
perceived,  to  cease  immediately  Avith  the  use  of  the  medicine,  for  fear 
that  a  similar  susceptibility  to  be  inflamed  by  it  should  extend  to  the 
stomach  and  bowels. 

It  has  been  already  stated  that  tartar  emetic  does  not  evince  any 
signs  of  a  direct  action  upon  the  nervous  centres  of  animal  life. 
Sensibility  is  not  affected,  and  the  mind  generally  remains  perfectly 
clear  in  the  midst  of  the  most  violent  disturbance  of  the  organic 
functions.  When  nausea  is  not  produced,  even  the  command  of  the 
will  over  the  muscles  is  not  impaired.  Secondarily,  however,  the 
proper  cerebral  functions  are  often  more  or  less  disturbed.  In  ex- 
cessive nausea,  all  mental  energy  is  lost,  and  the  power  of  voluntary 
motion  greatly  diminished ;  and,  in  sympathy  with  the  irritated  stom- 
ach and  bowels,  the  mind  is  sometimes  more  or  less  disordered,  and 
convulsive  movements  induced. 

Local  Effects.  The  local  effects  of  tartar  emetic  are  those  of  a 
powerful  irritant.  This  is  abundantly  proved  by  its  action  upon  the 
stomach  and  bowels  already  referred  to.  Applied  in  powder  or  con- 
centrated solution  to  a  mucous,  ulcerated,  or  freshly  cut  surface,  or 
to  the  skin  deprived  of  the  cuticle,  it  produces  speedy  and  violent 
inflammation,  not  unfrequently  attended  with  mortification.  Upon 
the  sound  skin  it  operates  more  slowly,  but  in  the  end  causes  redness 
and  a  peculiar  painful  eruption,  consisting  of  flat  pustules,  which 
cover  themselves  with  scabs,  and,  if  the  application  be  continued,  are 
apt  to  be  followed  by  deep  ulceration,  and  even  sloughing.  Of  this 
effect  of  the  salt  more  will  be  said  under  the  rubefacients. 

Poisoning  by  Tartar  Emetic.     Though  tartar  emetic  may,  by  a 
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proper  management  of  the  dose,  in  reference  to  amount  and  succes- 
sion, be  given  to  a  very  great  extent  without  causing  any  serious  con- 
sequences, it  is  nevertheless  capable  of  acting  as  a  powerful  poison, 
and  has  frequently  caused  death.  I  believe  that  its  fatal  effects  are 
to  be  ascribed  mainly  to  its  irritant  action  upon  the  alimentary  mu- 
cous membrane,  whether  that  action  be  direct  or  indirect;  at  least 
I  have  neither  witnessed  its  poisonous  influence,  nor  seen  any  well 
authenticated  account  of  it,  in  any  case,  without  evidences  of  high 
irritation  or  inflammation  of  the  stomach  and  bowels;  and,  when  this 
is  avoided  by  the  mode  of  its  administration,  enormous  quantities 
have  been  taken  without  serious  injury.  Probably  the  reason  why 
death  has  not  more  frequently  resulted  from  tartar  emetic  is,  that  it 
is  so  promptly  rejected  by  the  stomach,  or  carried  off  through  the 
bowels.  Magendie  found  that  half  an  ounce  of  it  might  be  given  to 
dogs  with  impunity,  if  they  were  allowed  to  vomit;  but  if,  after  it 
had  been  swallowed,  the  oesophagus  was  tied,  from  four  to  eight 
grains  were  sufficient  to  cause  death  in  a  few  hours.*  From  five  to 
twenty  grains,  given  at  one  dose,  have  frequently  produced  alarming 
effects  in  man;  and  Dr.  Beck  mentions  the  case  of  a  child  in  which 
fifteen  grains  caused  death  in  two  weeks,  preceded  by  vomiting, 
purging,  and  convulsions. f  Orfila  gives  the  particulars  of  a  case  in 
which  forty  grains  proved  fatal;  and  several  others  are  on  record, 
in  Avhich  quantities  varying  from  one  to  three  drachms  have  had  the 
same  effect.  The  symptoms  usually  resulting  from  a  poisonous  dose 
of  tartar  emetic  are  excessive  nausea,  violent  vomiting  and  purging, 
spasmodic  pains  in  the  stomach  and  bowels,  burning  pain  in  the 
throat  and  epigastrium,  sometimes  a  sense  of  stricture  of  the  throat 
and  difficult  deglutition,  tenesmus,  great  prostration,  faintness,  a 
feeble  vanishing  pulse,  cold  or  hot  skin,  painful  cramps  in  the  ex- 
tremities sometimes  amounting  to  tetanic  spasms,  and  occasionally 
convulsions  and  delirium  before  death.  Sometimes  there  is  inflam- 
mation of  the  mouth  and  throat,  followed  by  desquamation  of  the 

*  These  reports  of  death  in  dogs  from  tartar  emetic,  after  the  tying  of  the  oesoph- 
agus, must  be  received  with  some  allowance;  as  it  has  been  ascertained  that,  under 
similar  circumstances,  the  animal  may  die  in  a  day  or  two,  though  but  a  small  quan- 
tity of  common  salt  may  have  been  given  instead  of  tartar  emetic.  [Journ.  de  Pharm. 
et  de  Chim.,  Nov,  1858,  p.  362.) — Note  to  ike  second  edition. 

f  Two  cases  of  infants  are  on  record,  in  which  death  followed  the  administration 
of  three-fourths  of  a  grain.  They  were  both  recovering  from  measles.  Two  other 
children  died  from  the  effects  of  ten  grains,  one  in  eight,  the  other  in  thirteen  hours 
after  swallowing  the  poison.  {Guy's  IIosp.  Reports,  a.d.  1857,  p.  418.) — Note  to  the 
second  edition. 
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epithelium,  or  tlie  formation  of  -wlntish  incrustations,  whicli  after- 
wards darken. 

The  fatal  result  sometimes  takes  place  in  a  few  hours,  but  gener- 
ally not  under  two  or  three  days,  and  is  often  much  longer  pro- 
tracted. I  have  myself  witnessed  two  instances  of  poisoning  from 
this  medicine.  One  occurred  in  a  woman  to  whom  I  was  called  in 
consultation  by  an  experienced  practitioner,  under  the  impression 
that  it  was  a  case  of  cholera,  though  no  epidemic  of  that  disease 
was  then  prevailing.  The  symptoms  very  closely  resembled  those  of 
cholera.  She  was  vomiting  and  purging  a  whitish  liquid  without  a 
tinge  of  bile;  the  pulse  was  extremely  feeble,  the  features  shrunk, 
and  the  skin  cold  and  of  a  bluish  hue,  especially  in  the  hands  and 
feet,  of  which  the  fingers  and  toes  were  of  a  dark-livid  or  purplish 
colour ;  the  fingers  were  shrunk  like  those  of  a  washer-woman ;  there 
Avcre  cramps  of  the  extremities;  and  she  complained  of  severe  pains 
in  her  stomach  and  bowels.  Upon  investigating  into  the  cause  of 
the  symptoms,  we  learned  from  her  that  she  had  taken,  I  think  on 
the  previous  day,  to  use  her  own  language,  "a  five-penny-bit's  worth 
of  tartar  emetic."  Under  the  influence  of  opium,  a  sinapism  to  the 
epigastrium,  and  moderately  supporting  measures,  she  recovered, 
though  the  symptoms  were  in  the  highest  degree  alarming.  What 
was  the  precise  quantity  of  tartar  emetic  taken  I  did  not  learn.  The 
other  instance  was  in  an  infant  child,  about  a  year  old.  Tartar 
emetic  had  been  prescribed  by  the  attending  physician  for  an  attack 
of  croup,  which  was  relieved;  but  directions  were  left  with  the  mother 
to  give  small  doses  of  antimonial  Avine  at  short  intervals,  without  any 
warning  as  to  the  possible  danger,  or  limitation  as  to  the  length  of 
time.  When  I  saw  the  child,  some  days  had  elapsed  from  the  first 
administration  of  the  medicine.  It  was  in  the  last  stage  of  exhaus- 
tion, pulseless,  cold,  pale  or  purplish,  and  discharging  white  liquid 
stools.     Death  quickly  followed. 

It  will  have  been  noticed  that,  in  both  these  cases,  the  evacuations 
were  whitish.  They  had  the  appearance  of  opaque  rice-water;  but 
differed  in  this  respect  from  the  stools  of  cholera,  that  they  did  not 
on  standing  separate  into  a  clear  liquid  above,  and  a  white  flocculent 
precipitate.  Tartar  emetic  is  peculiarly  hazardous  in  children;  and, 
though  I  believe  it  may  always  be  safely  administered,  with  due  cau- 
tion on  the  part  of  the  physician,  it  requires  great  care  and  watchful- 
ness. As  it  destroys  mainly  by  its  irritant  action  on  the  alimentary 
canal,  if  the  dose  be  not  unwarrantably  large  in  the  beginning,  and 
the  caution  be  observed  to  suspend  it  on  the  first  signs  of  excessive 
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action,  and  especially  on  the  appearance  of  white  stools,  there  is  little 
reason  to  apprehend  danger.  Though  I  have  used  it  much,  I  have 
never  seen  effects  approaching  to  the  character  of  poisonous,  in  any 
case  in  >yhich  I  have  prescribed  it. 

The  appearances  after  death  from  tartar  emetic  are  those  of  in- 
flammation of  the  mucous  membrane  of  the  stomach,  sometimes 
extending  upward  through  the  oesophagus,  and  downward  into  the 
small  intestines;  and  in  some  instances  the  rectum  appears  to  have 
been  affected.  Evidences  of  venous  congestion  are  often  also  pre- 
sented in  the  lungs,  brain,  etc. ;  and  the  blood  is  said  to  have  been 
found  in  a  fluid  state.  In  chronic  poisoning  the  liver  has  been  ob- 
served to  be  enlarged  and  softened. 

The  treatment  is  very  simple,  consisting,  if  the  patient  has  not 
freely  and  frequently  vomited,  of  warm  water  to  wash  out  the  stom- 
ach; infusion  of  green  tea,  yellow  cinchona,  or  galls  to  neutralize 
any  remaining  portion  of  the  poison,  by  forming  with  it  an  insoluble 
tannate  of  antimony;  opiates  by  the  stomach,  or  still  better  by  the 
rectum,  to  allay  irritation;  and  the  application  of  a  large  sinapism 
to  the  epigastrium  to  obviate  inflammation.  The  after-treatment 
must  be  conducted  on  general  principles.  Wine-whey  may  possibly 
be  required,  in  order  to  support  the  strength  in  cases  of  great  pros- 
tration; with  leeches  to  the  epigastrium,  followed  by  emollient  cata- 
plasms, and  in  the  end  by  a  bhster,  should  symptoms  of  gastritis  be 

obvious. 

2.  Mode  of  Operation. 

There  is  no  doubt  that  tartar  emetic  acts  locally  as  an  irritant  to 
the  part  to  which  it  is  applied,  and  may  thus  prove  emetic  by  a  direct 
influence  on  the  mucous  membrane  of  the  stomach;  but  there  is  as 
little  doubt  that  it  is  often  also  absorbed,  and  produces  its  effects 
through  the  circulation.  If  reliance  can  be  placed  on  the  results 
obtained  by  Magendie  in  his  experiments  on  dogs,  it  would  seem  to 
have  a  tendency  to  produce  gastric  irritation  and  provoke  vomiting 
and  purging,  even  though  not  introduced  into  the  stomach;  as,  for 
example,  when  injected  into  the  veins,  or  into  the  areolar  tissue.  It 
has  operated  as  an  emetic  when  injected  into  the  rectum,  and  even 
when  applied  to  the  surface  of  the  body.  Dr.  Brinton,  of  London, 
injected  a  solution  of  ten  grains  of  the  antimonial  in  four  ounces  of 
water,  into  the  femoral  vein  of  a  dog;  and,  after  the  death  of  the 
animal,  found  considerable  quantities  in  the  stomach,  showing  that, 
however  it  may  enter  the  system,  it  has  a  peculiar  relation  to  that 
organ.  {Cruy's  Hosp.  Reports,  1857,  p.  438.)     Death  is  said  to  have 
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resulted  from  its  external  use  in  a  cliild  of  two  years  old.  (Lond. 
Med.  Eejjos.,  xvi.  357.)  I  have  myself  repeatedly  found  it  impossi- 
ble to  continue  the  external  use  of  tartar  emetic,  in  consequence  of 
the  vomiting  which  it  appeared  to  occasion,  and  which  subsided  upon 
its  relinquishment.  But  such  cases  are  comparatively  very  rare;  and 
I  have  known  the  most  violent  vomiting  to  be  checked  by  its  appli- 
cation between  the  shoulders  in  cases  of  spinal  tenderness.  Other 
proofs  of  its  absorption,  besides  those  above  given,  are  that  it  has 
])ecn  detected,  after  administration  by  the  stomach,  in  the  blood,  the 
urine,  and  several  of  the  viscera,  as  the  liver  and  kidneys.  It  is 
even  believed  to  be  secreted  with  the  milk;  and  a  very  important 
practical  inference  is  to  be  deduced  from  the  fact;  namely,  that  it 
should  be  given  with  great  caution  to  nursing  women.  A  case  is  on 
record  in  which  an  infant  was  attacked  with  vomiting,  in  several  in- 
stances, immediately  after  taking  the  breast  of  a  nurse  under  the 
influence  of  tartar  emetic.  [Christison  on  Poisons,  p.  452.)  I  have 
myself  been  witness  of  a  somewhat  similar  case,  even  more  sugges- 
tive of  caution.  An  infant,  whom  I  was  in  the  habit  of  attending, 
had  an  attack  of  convulsions  whenever  antimonial  wine  was  given  to 
it  on  account  of  catarrh  or  other  cause,  consequent,  as  I  believed, 
upon  irritation  of  the  stomach  and  bowels  by  the  medicine;  so  that 
I  found  it  necessary,  in  its  case,  to  substitute  the  wine  of  ipecacu- 
anha, when  there  was  occasion  for  an  expectorant.  I  was  once  called 
to  see  it  in  convulsions,  having  the  same  character  as  those  induced 
on  previous  occasions  by  the  antimonial.  On  inquiry,  I  learned  that, 
though  none  of  the  medicine  had  been  given  to  the  patient,  the  mo- 
ther had  taken  antimonial  wine  for  a  cold,  and  had  afterwards  suckled 
her  child.  The  convulsions  were  not  peculiarly  alarming,  and  sub- 
sided after  a  change  of  diet. 

The  peculiar  sedative  efiects  of  the  antimonial  on  the  circulation 
and  respiration  are  certainly  produced  through  absorption;  as  they 
are  not  apt  to  occur  when  vomiting  and  purging  ensue,  except  in  so 
far  as  they  may  result  from  the  mere  nauseating  influence ;  while,  if 
the  medicine  be  given  so  as  not  to  occasion  these  effects,  they  are  not 
only  induced,  but  often  continue  for  several  days  after  its  use  has 
been  suspended.  Whether  it  acts  on  the  heart  through  the  organic 
nervous  centres,  or  by  a  direct  influence  upon  the  organ  itself,  or  by 
some  deteriorating  change  produced  by  it  in  the  blood,  has  not  been 
determined;  but  I  have  little  doubt  that  it  has  an  important  influ- 
ence on  the  blood  itself;  as  it  produces  effects  in  inflammation  greater 
than  can  be  ascribed  to  a  mere  reduction  in  the  rapidity  and  force  of 
VOL.  II. — 5 
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the  circulation,  and  much  greater  than  can  be  obtained  from  an  even 
more  powerful  sedative  effect  on  the  pulse,  resulting  from  digitalis. 

3.  Indications  and  Contra-indications. 
The  medicine  is  indicated,  whenever  there  is  a  call  for  reducing 
arterial  excitement,  and  at  the  same  time  lowering  the  quality  of  the 
blood.  Through  the  former  of  these  effects,  it  promotes  absorption, 
and  may,  therefore,  be  employed  for  removing  effused  liquids,  and 
for  the  discussion  of  indolent  swellings.  It  is  contra-indicated  by  a 
depressed  condition  of  the  circulation,  a  depraved  state  of  the  blood, 
and  the  existence  either  of  positive  irritation  or  inflammation  of  the 
stomach  and  small  intestines,  or  a  strong  tendency  to  it.  From  what 
I  have  before  said,  it  may  be  inferred  that  tartar  emetic  is  not  a 
medicine  which  can  be  carelessly  administered  with  impunity.  At 
a  meeting  of  the  College  of  Physicians  of  Philadelphia,  wishing  to 
elicit  the  experience  of  the  members  present,  I  inquired  what  had 
been  the  results  of  their  observations  upon  this  point.  Several  of 
the  members  stated  that  they  had  been  cognizant  of  fatal  results  from 
its  abuse.  I  have  no  doubt  that  serious  consequences  sometimes 
occur  of  which  we  hear  nothing;  but  this  is  only  an  argument  for 
caution,  not  for  an  abandonment  of  so  valuable  an  auxiliary  and  sub- 
stitute for  the  lancet. 

4.   Therapeutic  Application. 

Tartar  emetic  was  first  brought  into  public  notice  by  Mynsicht  in 
1631.  "  It  is  at  present  among  the  medicines  most  extensively  em- 
ployed, and  fully  merits  its  reputation.  As  a  direct  arterial  sedative 
it  is  used  in  inflammations,  local  vascular  irritations,  and  fevers; 
jointly  in  the  same  capacity  and  as  an  alterative,  in  cutaneous  and 
scrofulous  affections;  and,  for  the  relaxation  attendant  on  its  nauseat- 
ing influence,  in  paroxysms  of  nervous  excitement  or  irritation. 

1.  Inflammations.  In  all  cases  of  acute  inflammation,  especially 
when  attended  with  fever,  tartar  emetic  may  be  advantageously  used, 
with  due  attention  to  the  contra-indications  before  mentioned.  After 
bleeding,  if  required,  and  a  thorough  purgation,  it  is  probably  the 
most  efiicient  remedy  at  our  command  in  the  earlier  stages,  when  the 
indications  are  to  diminish  the  activity  of  the  circulation,  and  lessen 
the  stimulating  quality,  or  the  richness  of  the  blood.  When  the  skin 
is  hot  and  dry,  in  such  cases,  it  may  be  conjoined  with  one  of  the 
refrigerant  diaphoretics,  as  citrate  of  potassa  or  nitre;  and,  when 
there  is  a  coexisting  indication  for  the  mercurial  impression,  with  the 
latter  of  these  medicines  and  with  calomel,  in  the  form  of  the  nitrous 
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powders.  (See  If  Urate  of  Potassa.)  A  slight  degree  of  nausea  or 
laxative  effect  produced  by  it  will  not  generally  interfere  with  its 
beneficial  operation;  but  it  should  be  kept  within  the  vomiting  point, 
and  should  not  be  permitted  to  occasion  griping  pains,  or  an  irritat- 
ing diarrhoea.  These  inconveniences  may  often  be  corrected  by  con- 
joining it  with  a  little  morphia,  when  this  may  not  be  contra-indicated ; 
but  if  it  should  still  act  as  an  irritant,  it  should  be  reduced  in  quan- 
tity, or,  if  necessary,  suspended.  Should  suppuration  occur,  with  a 
disposition  to  sweat  copiously  during  sleep,  and  other  evidences  of 
debility,  the  antimonial  should  be  omitted.  From  one-twelfth  to  one- 
quarter  of  a  grain  may  be  given  every  hour  or  two  hours  during  the 
day ;  but,  as  it  is  generally  desirable  that  the  patient  should  sleep  at 
night,  the  medicine  may  be  suspended  at  bedtime,  and  in  its  place  a 
combination  of  opium,  ipecacuanha,  and  calomel  administered,  when 
not  opposed  by  some  contra-indication,  or  unnecessary  from  the 
moderate  character  of  the  affection. 

It  is  not  as  a  substitute  for  depletion,  but  as  an  adjuvant,  that  I 
would  recommend  tartar  emetic  in  inflammation.  If  mainly  relied 
upon,  it  must,  in  serious  cases,  be  given  much  more  freely  than  as 
above  advised.  The  plan  of  treating  inflammation  exclusively  by 
large  doses  of  the  antimonials,  or  of  regarding  them  as  the  main 
remedy,  though  practised  upon  from  time  to  time  ever  since  the 
medicine  first  came  into  vogue,  was  never  extensively  adopted,  or 
regarded  as  a  distinct  antiphlogistic  method,  until  brought  into  no- 
tice, in  the  year  1800,  by  Rasori,  Professor  of  Clinical  Medicine  at 
Milan,  and  the  famous  advocate  of  the  contra-stimulant  system  of 
therapeutics.  Upon  this  method  of  using  tartar  emetic  I  shall  dilate 
directly,  merely  premising  that,  'as  the  result  of  my  own  observation 
and  experience,  I  prefer  the  ordinary  antiphlogistic  plan  of  depletion 
by  bleeding  and  purgatives ;  the  antimonial  being  employed  simply 
as  an  adjuvant,  or,  if  as  the  chief  remedy,  only  in  those  mild  cases 
which  do  not  require  the  lancet,  and  to  which  moderate  doses  of  the 
medicine  are  adequate. 

There  is  scarcely  one  of  the  phlegmasige,  in  which  this  antimonial 
may  not  be  usefully  employed,  with  the  exception  of  those  in  which 
its  tendency  to  irritate  the  stomach  and  bowels  might  prove  hurtful. 
It  is,  however,  especially  adapted  to  the  pulmonary  inflammations,  in 
which  its  expectorant  property  adds  to  its  eflSciency.  Mild  cases  of 
bronchitis  may  be  trusted  to  this  remedy,  conjoined  with  demulcents, 
a  saline  cathartic,  and  low  diet;  and,  in  the  severe  cases,  it  is  the 
best  adjuvant  of  the  lancet  in  the  early  stage.     Later  in  the  disease, 
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it  may  be  usefully  associated  -with  the  milder  stimulant  expectorants, 
as  squill  and  seneka.  In  pneumonia  there  is  probably  no  remedy, 
with  the  exception  of  blood-letting,  more  efiicient  in  the  early  stages. 
During  the  period  of  high  inflammatory  excitement,  the  patient 
should  be  kept  constantly  under  its  influence,  care  being  taken  to 
restrain  it  Avithin  the  vomiting  point;  not  that  a  little  vomiting  would 
prove  injurious  in  itself,  but  that  it  unnecessarily  incommodes  the 
patient,  and  might  interfere  with  the  continuance  of  the  remedy.  In 
the  advanced  stage  of  the  disease,  should  it  not  show  a  disposition  to 
yield,  I  prefer  the  treatment  by  calomel  and  opium,  so  as  to  induce  a 
slight  mercurial  influence;  as  I  believe  that  it  is  even  more  efficacious, 
and  less  prostrating  than  the  antimonial.  In  pleurisy  the  medicine 
is  less  useful;  as  its  influence  on  the  bronchial  secretion  is  here  of 
little  avail;  and  the  same  may  be  said  of  it  in  pericardial  and  endo- 
cardial i77jlammation.  But  in  all  these  pectoral  affections,  it  has  the 
advantage  of  diminishing  the  movement  of  the  inflamed  organs,  and 
thereby,  in  some  degree,  obviating  one  of  the  aggravating  influences 
in  the  disease.  The  fewer  the  pulsations  and  respirations,  the  less, 
of  course,  is  the  motion  of  the  heart  and  lungs.  It  is  quite  unneces- 
sary to  enumerate  every  particular  local  inflammation  in  which  the 
medicine  may  be  usefully  employed.  I  would  simply  repeat  that  it 
is  applicable  to  all,  without  exception,  when  attended  with  a  vigorous 
and  accelerated  pulse,  and  not  complicated  with  irritation  of  stomach 
and  bowels,  or  a  tendency  to  this  condition.  In  consequence  of  their 
frequent  association  with  vomiting,  the  antimonial  is  less  adapted  to 
peritonitis,  hepatitis,  and  nephritis,  than  to  some  other  local  inflam- 
mations. In  peritonitis,  especially,  the  chances  of  evil  from  the  dis- 
turbance of  the  stomach  are  so  grtfat  as  probably  to  outweigh  any 
good  from  the  antiphlogistic  properties  of  the  medicine ;  and,  on  the 
whole,  it  might  be  best  not  to  employ  it  in  that  complaint.  The  same 
objection  exists  to  its  use  in  meningitis,  which  is  often  attended  with 
vomiting;  but,  when  this  complication  does  not  exist,  and  the  pulse 
is  excited  and  tolerably  strong,  it  may  be  used  with  propriety.  To 
gastritis  and  enteritis  it  is,  of  course,  quite  inapplicable.  The  same 
might  be  supposed  of  dysentery;  but,  as  it  is  probably  absorbed  be- 
fore reaching  the  colon,  it  would  not  be  liable  to  irritate  that  bowel 
directly ;  and  experience  has  shown  that  it  is  sometimes  useful  in  the 
febrile  forms  of  this  disease.  In  the  earlier  stages  of  acute  rheu- 
matism with  fever,  tartar  emetic  is  almost  always  indicated.  To 
acute  gout  it  is  less  appropriate;  and  the  liability  of  retrocession  to 
the  stomach  should,  indeed,  forbid  its  use;  as  it  has  not,  like  col- 
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chicum,  any  specially  alterative  influence  over  the  disease;  while,  hy 
irritating  the  stomach,  it  might  make  that  a  centre  of  aflHux  to  the 
irritative  tendency,  and  thus  cause  a  hazardous  translation.* 

The  Use  of  Tartar  Emetic  in  Large  Doses  in  Inflammation.  The 
remarks  hitherto  made  refer  to  the  use  of  tartar  emetic  in  the  ordi- 
nary doses  of  from  one-twelfth  to  one-quarter  of  a  grain  every  hour 
or  two  hours.  I  should  not  be  doing  justice  to  the  subject,  without 
directing  the  attention  of  the  reader  to  the  method  introduced  by 
Rasori,  and  advocated  by  Laennec  and  many  other  eminent  physi- 
cians, of  using  it  in  very  large  quantities,  so  as  to  make  a  profound 
impression  on  the  system,  and  of  relying  mainly  upon  this  impres- 
sion for  the  cure. 

When  there  is  no  urgency  in  the  case,  from  four  to  eight  grains 
may  be  given  during  the  first  period  of  twenty-four  hours,  in  doses 
of  half  a  grain  or  a  grain  at  regular  intervals;  and  this  quantity 
may  be  gradually  increased,  as  the  stomach  is  found  to  bear  the 
medicine,  up  to  twelve,  or,  if  required  by  the  severity  of  the  disease, 
to  twenty-four,  or  even  thirty  grains,  in  the  same  period  of  time; 
and  the  latter  quantity  has  often  been  greatly  exceeded.  Should 
the  case,  however,  be  threatening  at  the  commencement,  or  consider- 
ably advanced  before  coming  under  treatment,  one  grain  may  be 
given  every  two  hours  from  the  outset,  and  continued  till  amend- 
ment takes  place,  with  gradual  increase  to  two  or  two  and  a  half 
grains,  should  the  violence  of  the  symptoms  require  it.  Each  dose 
should  be  given  dissolved  in  a  wineglassful  of  water,  or  sweetened 
water,  or  weak  mucilacrinous  solution.  Should  severe  vomitino-  be 
produced,  the  intervals  between  the  doses  may  be  increased  until 
the  stomach  becomes  reconciled,  and  then  diminished  as  before.  If 
the  bowels  are  much  disturbed,  five  drops  of  laudanum  may  be  added 
to  every  other  dose  until  the  diarrhoea  is  checked.  It  is  asserted 
that  there  are  few  cases  in  which  the  stomach  does  not  become 
tolerant  of  the  medicine  by  the  second  day,  even  when  much  dis- 
turbed at  first.  But,  should  threatening  symptoms  be  produced, 
with  prostration,  cramps  in  the  extremities,  or  white  stools,  it 
should  be  suspended,  and  measures  resorted  to  for  relieving  the 

*  Dr.  John  Seibert,  of  Milwaukee, 'Wisconsin,  in  a  letter  to  the  author,  states  that 
he  has  found  great  advantage  from  combining  tartar  emetic  with  hydrocyanic  acid, 
in  the  treatment  of  pneumonia,  and  other  febrile  and  inflammatory  diseases.  He 
dissolves  four  grains  of  the  antimonial  with  thirty-  two  minims  of  ofificinal  diluted 
hydrocyanic  acid  in  four  fluidounces  of  water,  and  gives  a  teaspoonful  four  times 
daily.   (^Note  to  the  second  edition.) 


70  GENERAL   SEDATIVES.  [PART   II. 

excessive  vomiting  and  purging.  If,  after  tolerance  has  been  estab- 
lished, the  disorder  of  stomach  and  bowels  return,  the  plan  of  treat- 
ment should  be  abandoned  altogether;  as  the  occurrence  would 
evince  an  irritability  of  the  alimentary  canal,  which  might  lead  to 
serious  consequences.  It  is  highly  important,  for  the  success  of  the 
measure,  that  the  diet  should  be  reduced;  and,  in  acute  cases,  only 
farinaceous  liquids  should  be  employed,  and  these  not  taken  very 
frequently.  Indeed,  for  the  first  day  or  tAvo,  water  alone,  or  mucila- 
ginous drinks  will  be  sufiicient.  Acidulous  fruits  should  be  avoided. 
When  the  febrile  symptoms  subside,  the  quantity  of  the  medicine 
should  be  diminished ;  but  it  ought  not  to  be  suspended  abruptly,  even 
upon  the  supposed  commencement  of  convalescence.  Sometimes  the 
symptoms  return  when  the  antimonial  is  too  hastily  withdrawn.  It 
should  be  continued,  therefore,  in  gradually  diminishing  doses,  for 
some  time  after  the  fever  has  disappeared. 

It  is  in  pneumonia  that  this  method  of  treatment  has  been  found 
most  efficacious;  and,  from  the  testimony  in  its  favour  from  the 
highest  sources,  there  can  be  no  doubt  that  it  exercises  an  extraordi- 
nary control  over  that  disease;  often  curing  the  most  threatening 
cases  without  the  intervention  of  any  other  remedy.  Some  employ 
bleeding  conjointly;  but  others  consider  that  this  interferes  with 
the  eflSciency  of  the  antimonial,  and  avoid  it  altogether.  It  is  prob- 
able that  tartar  emetic  is  useful  in  the  disease,  not  only  by  reducing 
the  quantity,  quality,  and  motion  of  the  blood,  and  diminishing 
respiration,  but  also  by  acting  revulsively  from  the  lungs  towards 
the  alimentary  canal,  and,  as  supposed  by  Laennec,  by  favouring 
the  absorption  of  the  exuded  matters  of  the  consolidated  lung. 
Trousseau  does  not  think  that  the  spontaneous  supervention  of 
vomiting  and  purging  in  pneumonia  should  prevent  the  use  of  the 
antimonial,  as  he  has  repeatedly  found  these  affections  to  subside 
under  its  use;  but  an  old  diarrhoea,  upon  which  the  pneumonia  has 
itself  supervened,  as  when  this  inflammation  occurs  in  the  course  of 
typhoid  fever,  is  incompatible  with  the  remedy. 

Other  inflammations  have  been  treated  upon  the  same  principle. 
In  acute  rheumatism,  particularly  the  articular  variety,  the  remedy 
sometimes  displays  great  powers,  curing  the  disease  very  promptly; 
while  in  other  cases  it  seems  to  exercise  little  control.  Inflamma- 
tion of  the  joints  with  synovial  effusion,  whether  of  rheumatic  origin 
or  otherwise,  sometimes  yields  to  it  very  speedily.  In  pleurisy  and 
the  cardiac  inflammations,  it  has  been  found  useful,  but  much  less 
efficient  than  in  pneumonia.     Severe  bronchitis  will  sometimes  yield 
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to  it;  and  the  remedy  has  been  highly  recommended  in  meningitis^ 
which,  it  is  asserted,  has  sometimes  been  cured  by  it  in  two  or  three 
days.     The  same  has  been  said  of  its  efficacy  in  phlebitis. 

But,  while  acknowledging  the  favourable  results  obtained  by  the 
method  of  Rasori  in  pneumonia  and  other  acute  inflammations,  I  am 
bound  to  express  my  own  conviction,  that  the  practice  is,  on  the 
M-hole,  not  to  be  recommended.  The  objections  to  it  are  various. 
Whatever  may  have  been  said  of  the  safety  of  the  remedy,  the 
simple  fact  that  tartar  emetic  has  repeatedly  proved  fatal  in  quan- 
tities less  than  those  often  employed  in  this  method  of  treatment,  is 
sufficient  to  satisfy  us  that  these  statements  should  be  received  with 
some  allowance.  We  hear  of  successful  results ;  but  those  of  a  con- 
trary character  are  probably  not  always  published  to  the  world; 
and  the  practitioner  himself  may  be  deceived;  as  it  is  very  easy  for 
the  strong  advocate  of  a  remedy  to  see  in  its  fatal  effects,  especially 
when  occurring  through  his  own  instrumentality,  only  the  effects 
of  the  disease.  A  latent  gastric  or  intestinal  inflammation  might 
be  roused  by  the  excessive  doses  of  the  medicine  into  fatal  activity. 
The  violent  effects  often  produced  on  the  alimentary  canal,  with  the 
attendant  prostration,  though  capable  of  being  checked,  if  seen  at 
their  very  commencement,  may  do  irreparable  mischief  in  the  ab- 
sence of  the  practitioner;  and  he  never  can  be  positively  certain  that 
they  may  not  come  on  at  any  moment.  When  the  patient  is  always 
under  watchful  superintendence,  as  in  an  hospital,  there  may  be  little 
danger;  but,  in  the  ordinary  course  of  practice,  when  the  case  is 
necessarily  left,  in  the  intervals  of  the  visits  of  the  practitioner,  in 
unskilful  hands,  death  may  occur  almost  without  the  suspicion  of 
danger;  and,  as  before  stated,  I  myself  was  once  accidentally  the 
witness  of  such  a  result ;  nor  did  the  parents,  or,  so  far  as  I  know, 
the  physician  himself,  ever  suspect  the  real  cause  of  the  fatal  issue. 
It  is  by  no  means  certain  that,  independently  of  the  vomiting  and 
purging,  the  blood  may  not  be  fatally  disorganized  by  the  immense 
quantities  of  the  antimonial  introduced  into  it.  The  prostration 
thence  resulting  might  readily  be  mistaken  for  that  of  the  disease. 
Nor  is  this  mere  conjecture.  The  late  Dr.  Peebles,  of  Petersburg, 
Va.,  recorded  several  cases,  in  which  patients,  who  had  been  cured 
of  pneumonia  by  this  method,  died  soon  afterwards  of  an  irrepres- 
sible hemorrhage,  induced,  as  he  believed,  by  the  state  of  the  blood 
poisoned  by  the  antimonial.  {Am.  Journ.  of  Med.  iSci.,  N.  S.,  xv.  338.) 
Nor  is  the  remedy  at  all  essential  in  these  enormous  doses.  The 
danger  is  peculiarly  great  in  children;  and,  though  their  pectoral 
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inflammations  yield  to  the  treatment  with  a  facility  corresponding  to 
the  greater  danger;  yet  it  seems  to  me  that  this  does  not  authorize 
us  to  incur  the  hazard  of  destroying  life  by  the  direct  instrumentality 
of  the  means  employed;  especially  as  a  moderate  use  of  the  remedy 
will  probably  answer  quite  as  good,  if  not  a  better  purpose,  in  con- 
junction with  other  measures.  I  cannot  think  that,  under  any  cir- 
cumstances, whether  in  children  or  adults,  admitting  the  use  of  the 
lancet  and  local  bleeding,  the  plan  of  excessive  antimonialization 
should  be  substituted ;  and,  in  cases  in  which  the  condition  of  system 
will  not  permit  depletion,  the  mercurial  treatment,  in  connection 
with  opium  and  ipecacuanha,  and  blistering,  is  probably  quite  as 
effectual,  and  certainly  much  less  hazardous;  aided,  as  it  may  very 
properly  be,  by  the  use  of  antimonials  in  safe  doses. 

Chronic  injiammations  are  often  benefited  by  tartar  emetic,  though 
less  decisively  than  the  acute.  It  may  be  appropriately  employed, 
whenever  the  state  of  the  system  is  sthenic,  and  the  action  of  the 
heart  and  arteries  above  the  healthy  standard. 

2.  Local  Vascular  Irritation.  In  any  disease  of  which  this  con- 
dition constitutes  the  main  feature,  tartar  emetic  may  be  used,  unless 
some  one  of  the  contra-indications  before  enumerated  exist.  But  the 
special  affections  which  most  frequently  require  it  are  the  hemor- 
rhages, dependent  on  local  irritation  or  active  congestion  in  the 
part  affected,  and  attended  with  an  excited  state  of  the  circulation. 
These  conditions  are  frequently  presented  by  hemorrhage  of  the 
lungs,  whether  parenchT/matous,  or  in  the  form  of  hsemoptysis,  in 
which  tartar  emetic  is  often  used  with  a  view  to  repress  arterial  ex- 
citement, and  is  an  admirable  adjuvant  of  the  lancet,  or  substitute 
for  it  when  forbidden.  Under  similar  circumstances,  it  may  be  used 
in  uterine  hemorrhage  and  hsematuria,  and  even  in  the  hemorrhoidal 
flux  when  febrile  in  its  character;  but  it  is  forbidden  in  hemorrhage 
from  the  stomach  and  small  intestines,  in  consequence  of  its  local 
irritant  properties ;  and  in  active  cerebral  congestion,  or  apoplexy, 
though  indicated  for  its  sedative  effects,  it  is  somewhat  hazardous 
from  its  liability  to  cause  vomiting,  and  thereby  occasion  pressure 
on  the  brain.  In  all  these  hemorrhages,  it  has  no  direct  haemostatic 
power,  but  operates  solely  by  diminishing  the  congestion  upon  which 
the  bleeding  depends. 

3.  Fevers.  In  all  the  idiopathic  fevers,  with  a  sthenic  state  of  the 
system,  and  no  gastric  or  intestinal  irritation,  or  peculiar  tendency 
to  it,  tartar  emetic  is  very  useful  by  diminishing  the  febrile  excite- 
ment, and  promoting  the  secretions,  especially  that  of  the  skin.     It 
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forms  in  those  aifections  an  excellent  addition  to  the  neutral  mixture 
or  effervescing  draught,  increasing  very  greatly  the  sedative  influence 
of  that  remedy,  while  receiving  from  it  a  more  decided  direction  to 
the  surface  of  the  body.  In  the  paroxysms  or  exacerbations  of  the 
miasmatic  fevers,  whether  intermittent  or  remittent,  it  is  often  thus 
associated,  with  great  advantage,  whenever  the  stomach  is  not  irri- 
table. It  is  less  useful  in  yellow  fever,  in  consequence  of  the  very 
frequent  presence  of  gastric  irritation  or  inflammation,  and,  upon  the 
whole,  is  better  avoided  in  that  complaint.  To  enteric  or  typhoid 
fever,  moreover,  it  is  inapplicable  from  the  characteristic  intestinal 
lesion  of  that  disease,  which  either  provokes  diarrhoea,  or  gives  a 
strong  tendency  to  it,  and  through  which  the  antimonial  might  occa- 
sion exhausting  discharges,  while  aggravating  the  local  aifection.  It 
might  be  supposed  that  tartar  emetic  would  be  contra-indicated  also 
in  typhus  fever,  in  which  the  state  of  system  is  anything  but  sthenic, 
and  there  might  be  danger  from  impairing  the  quality  of  the  blood. 
Nor  have  I  been  in  the  habit  of  using  it  in  that  complaint,  influenced 
by  the  views  which  I  entertain  of  its  essentially  depressing  character, 
and  greatly  preferring  citrate  of  potassa  as  a  diaphoretic.  Never- 
theless, one  of  the  preparations  of  antimony,  either  the  empirical 
James  s  powder,  or  the  officinal  substitute  for  it,  which,  so  far  as  it 
acts  at  all,  resembles  tartar  emetic  in  its  influence,  has  been  much 
used  by  British  practitioners  in  their  indigenous  fever,  which  is 
usually  typhus;  and  Dr.  Graves,  of  Dublin,  specially  recommends  the 
conjoint  use  of  tartar  emetic  and  opium  in  the  intense  cerebral  ex- 
citement, sometimes  occurring  in  the  advanced  stage  of  that  disease. 
Of  the  exanthematous  fevers,  measles  offer  the  strongest  indication 
for  the  use  of  this  remedy,  both  from  the  bronchial  inflammation, 
and  the  sthenic  condition  of  system,  which  attend  and  usually  char- 
acterize it.  The  eruptive  fever  in  smallpox  is  often  accompanied 
with  vomiting,  and  the  secondary  fever  with  debility,  both  of  which 
contra-indicate  tartar  emetic;  but,  under  other  circumstances,  the 
medicine  may  be  advantageously  used  in  the  disease,  whenever  called 
for  by  the  frequency  of  pulse,  and  increased  heat  of  skin.  Scarlatina 
is  too  often  essentially  asthenic  to  justify  the  use  of  the  antimonials ; 
and  the  same  is  also  frequently  the  case  with  erysipelas;  though 
instances  of  the  latter  aff"ection  of  an  opposite  tendency  sometimes 
occur,  in  which  the  medicine  may  prove  beneficial,  pushed  even  to 
nausea  or  vomiting. 

4.  Cutaneous  and  Scrofulous  Diseases.    In  all  the  cutaneous  erup- 
tions with  a  febrile  and  sthenic  state  of  system,  the  antimonials  are 
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indicated  for  tlieir  sedative  effects,  when  no  gastro-intestinal  irrita- 
tion complicates  the  disease.  But  they  are  also  much  used  in  cases 
not  attended  with  fever,  whether  acute  or  chronic,  under  the  impres- 
sion that  they  exercise  an  alterative  influence  favourable  to  the  dis- 
ease. They  may  be  employed  in  all  cases,  when  the  stomach  and 
bowels  are  not  irritable,  the  blood  is  in  good  condition,  and  no  gen- 
eral debility  exists.  There  is  no  doubt,  I  think,  that  they  do  good 
in  these  affections;  but  it  is  questionable  whether  they  do  so  by  any 
other  influence  than  a  slight  degree  of  that  which  renders  them  so 
useful  in  acute  inflammations,  operating  insensibly,  through  a  long 
period  of  time. 

The  same  remark  is  applicable  to  their  use  in  scrofulous  affections. 
It  is  in  the  earlier  stages  of  these  complaints,  before  exhausting  sup- 
puration has  occurred,  while  the  attendant  local  inflammation  is  still 
somewhat  active,  and  some  degree  of  febrile  excitement  is  present, 
constantly  or  at  times,  that  the  remedy  is  indicated;  and,  in  this  con- 
dition, it  occasionally  seems  to  be  useful  in  lessening  the  frequency 
of  pulse  and  heat  of  skin,  and  perhaps  in  moderating  the  inflamma- 
tion. Scrofulous  affections  of  the  absorbent  glands,  the  joints,  the 
skin,  etc.,  sometimes  offer  these  indications;  and  the  same  maybe 
said  of  the  earlier  stage  of  jyJithisis,  when  there  is  often  occasion  to 
moderate  the  excessive  frequency  of  pulse,  the  intercurrent  inflam- 
mation of  the  lungs,  bronchia,  or  pleura,  and  hemorrhagic  excite- 
ment; but  the  medicine  is  seldom  appropriate  after  the  occurrence 
of  hectic,  and  care  should  be  taken  to  avoid  irritation  of  the  stomach 
and  bowels.  Hence  it  is  necessary  to  use  the  remedy  in  very  small 
doses,  except  under  circumstances  of  temporary  excitement,  when  it 
may  be  used  more  freely  for  a  time.  A  good  method  of  administer- 
ing it,  when  intended  for  permanent  effect,  is  to  dissolve  it  in  the 
ordinary  drinking  water,  in  such  proportion  as  to  be  quite  imper- 
ceptible to  the  taste,  and  to  allow  the  patient  to  use  it  thus  habitually 
for  his  common  drink.  For  this  purpose  one-quarter  or  one-half  of 
a  grain  may  be  dissolved  in  a  quart  of  pure  cold  water ;  the  whole 
of  which  may  be  taken  in  twenty-four  hours,  if  required  by  the  thirst 
of  the  patient;  though  care  should  be  taken  not  to  swallow  much  of 
it  at  one  time.  The  same  method  of  administration  may  be  used  in 
other  forms  of  scrofulous  disease,  and  in  the  chronic  cutaneous  erup- 
tions. 

5.  Nervous  Irritation.  In  nervous  diseases  there  are  now  and 
then  paroxysms  of  high  excitement,  in  which  tartar  emetic  proves 
very  useful,  by  the  sedative  and  relaxing  effects  which  attend  its 
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nauseating  operation.  There  is,  perhaps,  no  more  efficient  method 
of  overcoming  the  paroxysmal  excitement  of  mania;  the  medicine 
being  given  in  doses  just  insufficient  to  vomit,  and  repeated  at  inter- 
vals of  half  an  hour  or  an  hour,  so  as  to  sustain  a  degree  of  nausea, 
greater  or  less  according  to  the  demands  of  the  case.  Usually  one- 
quarter  or  one-half  of  a  grain  Avill  be  sufficient  for  the  effect  desired ; 
but  sometimes  it  may  be  necessary  to  increase  the  dose.  It  should 
be  omitted  when  the  immediate  occasion  ceases,  or  if  it  cause  vomit- 
ing or  purging.  In  the  same  mode  of  administration,  I  have  used  it 
very  happily  in  controlling  the  violent  paroxysms  of  hysteria,  espe- 
cially when  in  the  form  of  frequently  recurring  convulsions.  It  has 
also  been  recommended,  in  connection  with  opium,  in  the  violent  cere- 
bral excitement  not  unfrequently  occurring  in  delirium  tremens.  It 
is,  indeed,  among  the  most  efficient  remedies  in  those  cases  of  the 
disease,  in  which  active  meningeal  or  cerebral  congestion,  or  even 
inflammation  has  been  excited,  under  the  intense  stimulus  of  a  de- 
bauch in  drinking,  and  the  affection  has  afterwards  become  compli- 
cated with  delirium  tremens  by  a  suspension  of  the  stimulant. 

6.  In  obstetrical  practice,  tartar  emetic  has  been  highly  recom- 
mended by  Dr.  James  Young,  of  Scotland,  to  produce  relaxation  of 
the  rigid  os  uteri,  especially  in  the  first  confinement.  He  adminis- 
ters it  by  the  rectum,  injecting  one  grain  dissolved  in  six  fluidounces 
of  lukewarm  water.  {Ud.  3Ied.  Journ.,  i.  645.)  Dr.  H.  R.  Storer, 
of  Boston,  has  also  used  the  medicine  with  advantage  in  the  same 
way.  [Boston  Med.  and  Surg.  Journ.,  Ivi.  122.) 

Of  the  local  use  of  tartar  emetic  as  an  irritant  we  shall  have  occa- 
sion to  treat,  when  on  the  subject  of  the  rubefacients. 

5.  Administration. 
Tartar  emetic  is  almost  always  best  given  in  solution;  and  the 
best  solvent  on  the  whole,  is  pure  water.  \Yhen  suspected  of  in- 
flaming the  mouth  and  throat  in  its  passage,  it  may  be  administered 
in  pill.  The  dose  varies  greatly,  according  to  the  effects  desired. 
As  an  alterative,  from  the  thirty-second  to  the  twelfth  of  a  grain 
may  be  given,  and  so  repeated  as  to  amount  to  one-quarter  or  one- 
half  of  a  grain  in  twenty-four  hours.  For  its  moderate  sedative 
effects,  and  as  an  expectorant  and  diaphoretic,  without  the  complica- 
tion of  nausea,  from  one-twelfth  to  one- quarter  of  a  grain  should  be 
repeated  every  hour,  two,  or  three  hours.  With  a  view  to  the  pro- 
duction of  nausea,  from  one-quarter  to  half  a  grain  may  be  adminis- 
tered at  intervals  of  half  an  hour  or  an  hour.     Two  or  three  grains 
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will  usually  act  as  an  emetic,  and  sometimes  a  much  smaller  quantity, 
even  so  low  as  one-quarter  or  one-eighth  of  a  grain ;  but  in  this  case, 
upon  a  repetition  of  the  dose,  the  emetic  eflFect  will  often  cease  after 
a  time.  When  the  object  is  to  produce  a  profound  sedative  impres- 
sion, I  have  already  stated  that  the  commencing  dose  may  be  half 
a  grain  or  a  grain,  to  be  repeated  every  two  hours,  and  gradually 
increased,  if  required,  to  two  grains,  or  even  two  and  a  half.  The 
sedative  effects  sometimes  continue  several  days  after  the  suspension 
of  the  medicine. 

Particular  caution  and  watchfulness  are  necessary  in  the  use  of 
tartar  emetic  in  infantile  cases;  and  the  physician  should  never 
direct  its  continuous  use  in  a  child,  without  warning  the  nurse  of  its 
possible  effects  on  the  stomach  and  bowels,  and  directing  its  discon- 
tinuance should  these  effects  come  on. 

The  only  officinal  preparations  of  tartar  emetic,  for  internal  use, 
are  the  following. 

ANTIMONIAL    "WINE.  —  ViNUM    AntimoNII.    Z7.  *S'. — ViNUM 

Antimonii  Potassio-Tartratis.  Lond.  —  Vinum  Antimoniale. 
JEd.  —  Antimonii  Tartarizati  Liquor.  Duh. 

This  is  prepared  by  dissolving  tartar  emetic  in  sherry  wine,  in  the 
proportion  of  two  grains  to  each  fluidounce.  Madeira  or  good  ten- 
eriffe  will  answer  equally  well.  The  inferior  wines,  and  all  those 
having  astringent  properties,  are  unsuitable  as  a  menstruum;  be- 
cause they  often  contain  principles  Avhich  decompose  tartar  emetic, 
and  form  v/ith  it  insoluble  precipitates.  In  the  case  of  the  red  or 
astringent  wines,  the  tannate  of  antimony  is  formed  and  deposited. 
The  advantage  of  wine,  as  a  solvent  of  tartar  emetic,  is  that,  through 
the  alcohol  it  contains,  the  antimonial  is  protected  against  the  decom- 
position which  it  always  undergoes  in  aqueous  solution  when  kept; 
while,  if  the  stronger  alcoholic  liquids  were  used,  the  preparation 
would  be  rendered  too  stimulating,  if,  indeed,  the  spirituous  liquors 
would  dissolve  the  antimonial  without  dilution. 

Antimonial  wine  should  never  be  substituted  for  the  aqueous  solu- 
tion, when  this  can  be  conveniently  obtained,  and  especially  when 
the  pure  sedative  effect  is  desired.  But,  for  extemporaneous  use,  in 
families,  and  especially  upon  occasions  where  the  antimonial  may  be 
wanted  in  haste,  the  wine  answers  an  excellent  purpose.  It  is  also 
very  convenient  for  the  extemporaneous  administration  of  small 
doses;  as  the  smallest  quantity  required,  even  in  the  youngest  infant, 
may  be  obtained  by  dropping  it.  To  adults  it  is  seldom  administered. 
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except  as  an  expectorant.  For  a  child  a  year  or  two  old,  -with  a 
view  to  its  moderate  sedative  effects,  from  two  to  eight  drops  may  be 
given  for  a  dose,  repeated  every  hour,  two,  or  three  hours;  begin- 
ning with  a  small  amount,  and  increasing,  if  necessary,  but,  on  the 
occurrence  of  vomiting  or  purging,  or  of  symptoms  of  prostration 
without  these  phenomena,  immediately  diminishing  the  dose,  or  omit- 
ting the  medicine  altogether. 

Compoujid  Syriq)  of  Sqtdll  (Sykupus  Scill^  Compositus,  U.S.) 
contains  a  grain  of  tartar  emetic  in  each  fluidounce;  but  as  it  is  used 
only  as  an  expectorant  or  emetic,  it  will  be  noticed  more  particularly 
in  another  place. 

II.  OXYSFLPHIIRET  OF  ANTIMONY.  —  Antimonii  Oxy- 

SULPHURETUM. 

Three  distinct  preparations  have  been  introduced  into  pharmacy, 
to  each  of  which  the  above  name  belongs.  All  of  them  consist  of 
sulphuret  of  antimony  combined  with  oxide  of  the  same  metal;  and 
they  differ  simply  in  the  proportion  of  their  constituents,  though  the 
precise  amount  of  this  difference  has  not  been  determined,  probably 
because  it  is  variable.  They  are  the  precipitated  sulphuret  of  anti- 
mony, kermes  mineral,  and  golden  sulphur  of  antimony.  I  shall 
first  treat  of  them  severally,  in  their  chemical  and  physical  relations, 
and  afterwards  jointly,  in  reference  to  their  effects. 

I.  PRECIPITATED  SULPHURET  OP  ANTIMONY.  —  AntI- 
MONII     SULPHURETUM     Pk^ECIPITATUM.     U.S.,    Dllb. — AnTIMONTI 

OxYSULPHURETUM.  Lond. — Antimoxii  Sulphuretdm  Aureum. 
Ud. 

This  is  prepared  by  boiling  together  powdered  sulphuret  of  anti- 
mony and  solution  of  potassa  or  soda;  then  filtering,  and  precipitat- 
ing with  sulphuric  acid,  while  the  solution  is  still  hot;  and  lastly 
washing  the  precipitate.  A  double  decomposition  takes  place  be- 
tween the  sulphuret  of  antimony  and  potassa  (oxide  of  potassium), 
by  which  the  oxide  of  antimony  and  sulphuret  of  potassium  are 
formed;  a  portion  of  the  sulphuret  of  antimony  and  of  the  alkali 
remaining  undecomposed.  The  oxide  of  antimony  formed,  and  a 
portion  of  the  residuary  sulphuret  of  antimony,  though  insoluble  in 
pure  water,  are  held  in  solution,  the  former  through  the  instru- 
mentality of  the  remaining  alkali,  and  the  latter  by  the  sulphuret  of 
potassium  produced.  The  sulphuric  acid,  by  neutralizing  the  potassa 
or  soda  used,  and  decomposing  the  sulphuret  of  potassium,  does  away 
with  the  solvent  property  of  the  liquid;  and  the  oxide  and  sulphuret 
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of  antimony  consequently  fall,  being  combined  together  as  an  oxy- 
sulphm-et. 

Properties.  Precipitated  sulphuret  of  antimony  is  an  orange  or 
reddish-brown  powder,  without  smell,  tasteless  if  quite  pure,  but 
usually  somewhat  styptic,  and  insoluble  in  water.  When  heated,  it 
burns;  sulphurous  acid  escaping,  and  a  grayish  oxide  of  the  metal 
being  left.  Most  of  the  preparation  is  dissolved  by  muriatic  acid, 
with  the  escape  of  sulphuretted  hydrogen;  and,  if  the  resulting  solu- 
tion be  poured  into  water,  a  white  precipitate  is  produced,  which  is 
the  powder  of  Algarotli,  and  chemically  an  oxychloride  of  antimony. 
According  to  Mr.  Phillips,  the  precipitated  sulphuret  contains,  in 
100  parts,  76.5  of  sulphuret  of  antimony,  12  of  oxide  of  antimony, 
and  11.5  of  water. 

II.  KERMES  MINERAL.  —  KerMES  Minerale. 

If,  in  the  process  for  preparing  the  precipitated  sulphuret,  the 
liquor  obtained  by  boiling  together  sulphuret  of  antimony  and  the 
alkaline  solution  be  allowed,  after  filtration,  to  stand  until  it  becomes 
cool,  without  the  addition  of  sulphuric  acid,  a  powder  is  slowly  de- 
posited, which,  when  washed  and  dried,  is  the  preparation  in  question. 
In  this  case,  the  precipitation  takes  place  simply  because  the  oxide 
and  sulphuret  of  antimony  are  less  soluble  in  the  liquor  cold  than 
hot;  but,  as  the  oxide  is  more  soluble  in  the  alkaline  liquid  than  the 
sulphuret,  the  latter  is  deposited  in  larger  relative  proportion  than  in 
the  last  preparation;  and  the  kermes  thus  obtained,  though  an  oxy- 
sulphuret,  yet  contains  but  a  small  proportion  of  the  oxide. 

The  French  Codex  directs  it  to  be  made  wath  the  carbonate  of  soda, 
instead  of  one  of  the  caustic  alkalies;  the  process  being  in  other 
respects  the  same;  but,  as  the  carbonate  is  not  capable  of  holding  so 
much  of  the  oxide  in  solution  when  cold  as  the  caustic  alkali,  more 
of  the  oxide  is  precipitated  on  cooling.  The  resulting  kermes  is, 
therefore,  richer  in  oxide  than  as  procured  by  the  former  method; 
and,  as  the  eflBcacy  of  the  preparation  depends  on  the  oxide,  it  is  pro- 
portionably  more  efficient. 

Properties.  Kermes  mineral  is  distinguished  from  the  precipitated 
sulphuret  by  its  darker  colour,  which  is  ordinarily  some  shade  of 
dark-brown ;  but  it  loses  its  colour  by  exposure  to  air  and  light,  and 
becomes  ultimately  yellowish-white.  Its  chemical  relations  are  similar 
to  those  of  the  precipitated  sulphuret. 

III.  GOLDEN  SULPHUR  OF  ANTIMONY.  — SuLPHUR  AntI- 
MONII  AuREUM. 

If  to  the  solution  remaining  after  the  deposition  of  kermes,  in  the 
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first  of  the  two  processes  above  given,  sulphuric  acid  is  added,  the 
■whole  of  the  oxide  and  sulphuret  remaining  in  the  solution  is  depos- 
ited, constituting  the  golden  sulphur.  But  the  reactions  are  supposed 
to  be  somewhat  more  complex  than  as  just  stated.  By  a  brief  ex- 
posure to  the  air,  it  is  supposed  that  a  part  of  the  potassium  of  the 
sulphuret  of  potassium  in  the  solution  is  oxidized  by  the  atmospheric 
oxygen,  and  converted  into  potassa,  while  the  sulphur  liberated  com- 
bines with  the  undecomposed  part  of  the  sulphuret  of  potassium  to 
form  a  more  highly  sulphurated  compound,  the  excess  of  sulphur  in 
which,  on  the  addition  of  sulphuric  acid,  is  deposited  along  with  the 
oxide  and  sulphuret,  so  as  to  form  a  sulphurated  oxysulphuret  of  an- 
timony? If  the  solution  used  be  that  left  after  the  precipitation  of 
the  kermes  in  the  second  process  above  given,  in  which  the  alkaline 
carbonate  is  used,  as  more  of  the  oxide  is  deposited  with  the  kermes, 
less  remains  to  be  precipitated  by  the  acid,  and  consequently  less 
must  be  contained  in  the  resulting  golden  sulphur. 

Properties.  Golden  sulphur  of  antimony  is  distinguished  by  its 
fine  golden-yellow  colour.  Its  chemical  reactions  are  the  same  with 
those  stated  as  belonging  to  the  precipitated  sulphuret. 

Effects  of  Oxysulphuret  of  Aiitimony  on  the  System.  There  can 
be  little  doubt  that  these  preparations  of  antimony  act  through  the 
oxide  they  contain;  the  sulphuret  being  probably  inert,  or  nearly 
so.  The  precipitated  sulphuret,  as  it  necessarily  consists,  from  the 
mode  of  its  preparation,  of  all  the  oxide  and  sulphuret  contained  in 
the  two  others,  may  be  considered  as  representing  them.  In  this 
country  and  Great  Britain,  it  is  the  preparation  generally  used.  On 
the  continent  of  Europe,  preference  is  almost  universally  given  to 
the  kermes.  The  efiects  on  the  system  are  the  same  as  those  of  tartar 
emetic,  but  less  uniform  from  a  particular  dose,  partly  on  account  of 
the  uncertain  proportion  of  oxide  in  the  preparation,  and  partly  from 
the  fact,  that  the  oxide  depends  in  great  measure,  if  not  altogether, 
for  its  efiiciency,  upon  the  presence  of  an  acid  in  the  stomach,  which 
may  separate  it  from  the  sulphuret,  and  render  it  soluble.  But,  as 
time  is  required  for  this  change  to  take  place  in  the  stomach,  the  pre- 
paration is  longer  in  producing  its  effects,  and  produces  them  more 
gradually;  so  that  more  of  the  constitutional  action  of  the  antimo- 
nial,  in  proportion  to  the  local  irritation,  might  be  expected  from  the 
oxysulphuret  than  from  the  soluble  salt.  The  uncertainty  of  its 
operation,  however,  will  always  give  an  advantage  over  it  to  the 
tartar  emetic,  which  has,  besides,  the  recommendation  of  greater 
promptitude  of  action. 
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Therapeutic  Application.  Either  of  these  forms  of  oxysulphuret 
may  be  used,  with  a  view  to  its  sedative  effect,  for  the  same  purposes 
as  tartar  emetic.  It  is  sometimes  preferably  used  as  an  alterative  in 
cutaneous  eruptions,  chronic  rheumatism,  chronic  glandular  swellings, 
scrofulous  affections,  secondary  syphilis,  and  chronic  diseases  of  the 
liver  with  deficient  secretion ;  in  most  of  which  complaints,  it  may 
often  be  usefully  associated  with  calomel  or  blue  pill,  or  other  altera- 
tive. When  given  largely,  vegetable  acids  and  acidulous  fruits  should 
be  abstained  from,  lest  they  may  give  it  undue  activity.  The  dose 
as  an  alterative  is  from  one  to  four  grains,  which  may  be  given  at 
bedtime,  or  repeated  more  or  less  frequently  through  the  day,  accord- 
ing to  the  urgency  of  the  case.  M.  Trousseau  recommends  thelferraes 
strongly  for  procuring  the  more  powerful  sedative  effects  of  the  anti- 
monial,  for  which  purpose,  from  one  to  two  drachms  of  it  may  be 
given  to  an  adult,  in  divided  doses,  during  twenty-four  hours,  and,  to 
an  infant  at  the  breast,  four  grains  during  the  same  length  of  time. 
In  a  paper  in  the  New  York  Journal  of  Medicine  (Nov.  1858,  p. 
356),  it  is  much  commended  as  a  remedy  in  the  pneumonia  and  bron- 
chitis of  children,  by  Dr.  A.  Jacobi,  who  has  employed  it  largely  and 
very  successfully  in  those  affections.  To  infants  of  six  months  or 
more  he  gives  from  one  to  two  grains,  repeated  four  times  a  day,  or 
more  frequently,  and  continues  the  remedy  often  several  days,  some- 
times as  long  as  a  week  or  more.  In  the  dose  of  from  five  to  twenty 
grains,  the  medicine  has  been  occasionally  administered  as  an  emeto- 
cathartic. 

III.  OXIDE  OF  ANTIMONY.— AntimoXII  OxiDUM.  Ed., 
Duh. 

There  are  three  definite  compounds  of  antimony  and  oxygen,  of 
which  one  only  is  ranked  as  an  oxide,  and  is  capable  of  acting  as  a 
base;  the  others  having  acid  properties.  It  is  at  present  generally 
considered  by  chemists  as  a  teroxide;  but  I  prefer  the  simple  name 
above  given  for  a  medicinal  title,  as  it  is  sufficiently  expressive,  and 
not  liable  to  be  mistaken.  The  compounds  with  acid  properties  are 
denominated  respectively  antimonious  and  antimonic  acids.  Several 
preparations,  at  one  time  officinal,  contain  oxide  of  antimony  as  their 
prominent  ingredient,  of  which  the  p>owder  of  Algaroth  or  oxychloride 
is  one,  and  the  antimonial  powder  or  compound  powder  of  antimony, 
of  the  British  Pharmacopoeias,  is  another.  A  purer  oxide  may  be 
obtained  by  washing  the  powder  of  Algaroth  (see  page  56)  with  an 
alkaline  solution,  by  which  the  portion  of  chloride  is  converted  into 
oxide,  or  by  precipitating  tartar  emetic  by  an  excess  of  solution  of 
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araraonia.  When  pure,  the  oxide  of  antimony  is  a  white  powder 
becoming  yellowish  by  heat,  inodorous,  tasteless,  and  insoluble  in 
water.  Exposed  to  heat,  with  the  access  of  air,  it  is  converted  into 
antimonious  acid  by  the  absorption  of  oxygen.  But  the  preparation 
most  employed  is  either  the  secret  empirical  compound  sold  in  Eng- 
land under  the  name  of  James's  Powder,  or  the  antimonial  powder 
above  referred  to,  which  is  made  in  imitation  of  it. 

ANTIMONIAL  POWDER.  —  PuLVIS  AntIMONIALIS.  Ed.,  Buh. 

— PuLvis  Antimonii  Compositus.  Lond. 

This  is  prepared  by  heating  together  sulphuret  of  antimony  and 
the  shavings  of  hartshorn,  or  of  bones,  until  the  sulphur  of  the  sul- 
phuret, and  the  organic  matters  of  the  horn  or  bone  have  been  com- 
pletely dissipated,  and  there  is  left  a  mixture  of  phosphate  of  lime 
from  the  latter  source,  and  oxidized  antimony  resulting  from  the 
combination  of  atmospheric  oxygen  with  the  metal.  But  the  de- 
gree of  oxidation  of  the  antimony  is  not  precise,  varying  with  the 
shorter  or  longer  continuance,  or  the  degree  of  heat. 

Composition.  When  properly  prepared,  the  powder  contains  a 
portion  of  the  oxide  (teroxide),  on  which  its  efficiency  chiefly  if  not 
exclusively  depends:  but  the  greater  portion  of  the  antimonial  in- 
gredient is  in  the  form  of  antimonious  acid;  and  sometimes  it  is 
exclusively  so,  the  oxide  being  entirely  wanting.  The  phosphate  of 
lime  is  quite  inert.  A  portion  analyzed  by  Dr.  Maclagan,  of  Edin- 
burgh, yielded  about  4  per  cent,  of  oxide  of  antimony,  50  of  anti- 
monious acid,  45  of  phosphate  of  lime,  and  less  than  1  of  antimo- 
nite  and  of  superphosphate  of  lime,  which  are  the  only  soluble 
ingredients. 

Properties.  Antimonial  powder  is  white,  gritty,  inodorous,  taste- 
less, and  almost  wholly  insoluble  in  water,  except  when  it  contains 
a  minute  proportion  of  antimonite  and  superphosphate  of  lime. 

Effects  on  the  System.  These  are  precisely  the  same  as  those  of 
tartar  emetic,  but  somewhat  more  slowly  induced,  and  much  more 
uncertain.  As  the  virtues  of  the  preparation  probably  depend  ex- 
clusively on  the  oxide,  which  either  exists  in  it  in  uncertain  pro- 
portion, or  is  quite  wanting,  no  dependence  can  be  placed  upon  any 
particular  parcel  of  it,  unless  previously  tried,  or  analyzed  before 
trial,  and  found  to  contain  the  oxide.  The  inertness  of  the  antimo- 
nious acid  depends  on  its  insolubility,  not  only  in  water,  but  in  the 
liquids  of  the  stomach,  which,  when  acidulous,  are  capable  of  dis- 
solving the  oxide.  But,  as  the  activity  of  the  oxide  depends  on  the 
presence  of  an  acid  in  the  stomach,  this  ingredient  is  also  more  or 
VOL.  II. — 6 
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less  uncertain.  Sometimes  a  few  grains  of  the  powder  will  operate 
actively,  and  even  violently ;  in  other  instances  no  effect  is  obtained 
from  a  drachm;  and  Dr.  Elliotson  found  120  grains  almost  without 
action.  In  this  extreme  uncertainty  of  the  medicine,  the  prepara- 
tion should  be  abandoned,  and  the  purer  oxide  of  antimony  substi- 
tuted, if  any  form  of  the  oxide  is  employed. 

Thei'apeutic  Apj^lication.  James's  powder  was  formerly  much 
used  in  Great  Britain  in  the  treatment  of  fever;  and  the  miti- 
monial  powder,  which  was  contrived  by  Dr.  Pierson,  of  London,  as  a 
substitute,  came  into  use  upon  the  strength  of  the  reputation  of  the 
former  preparation.  It  has  been  given  chiefly  as  a  diaphoretic,  or 
emeto-cathartic,  in  the  treatment  of  fever  and  rheumatism ;  and  has 
sometimes  been  employed  as  an  alterative  in  diseases  of  the  skin. 
The  dose  is  from  three  to  eight  grains,  repeated  every  three  or  four 
hours,  until  it  proves  diaphoretic,  or  operates  on  the  stomach  or 
bowels.  It  may  be  administered  in  pill,  bolus,  or  powder  mixed  with 
syrup.  The  pure  oxide  should  not  be  given  in  a  larger  commencing 
dose  than  a  grain,  which  may  be  repeated  every  hour  or  two,  and 
increased,  if  necessary,  till  its  effects  are  obtained. 


II.  REFRIGERANT  SALTS. 

Most  of  the  alkaline  salts,  whether  neutral,  or  with  excess  of  acid, 
are  directly  sedative  to  the  circulation,  independently  of  any  evacua- 
tion they  may  produce.  As  a  general  rule,  their  sedative  influence 
is  not  powerful,  and  is  evinced  rather  by  a  reduction  of  temperature, 
than  by  any  very  striking  effect  upon  the  pulse.  Hence  they  have 
been  denominated  refrigerants.  Nevertheless,  they  do  reduce  the 
pulse  both  in  frequency  and  force;  and  some  of  them  considerably 
so,  especially  nitrate  of  potassa.  The  probability  is  that  they  act 
through  absorption,  and,  in  part  at  least,  directly  upon  the  blood; 
impairing  its  quality,  and  consequently  the  functions  which  depend 
upon  it  for  their  due  performance.  The  precise  character  of  the 
change  in  the  blood  will  be  given,  so  far  as  it  is  known,  when  the 
several  salts  are  specially  considered.  At  present,  it  is  sufiicient  to 
state  that  it  is  of  a  nature  to  render  that  fluid  less  capable  of  stimu- 
lating the  circulation,  and  of  supplying  plastic  material  for  nutrition. 
It  is  not  impossible,  however,  that  these  medicines  exert  also  an 
immediately  depressing  influence  on  the  heart  and  blood-vessels, 
through  their  relation  with  the  susceptibility  of  those  organs.     But 
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all  of  the  refrigerant  salts  have  evacuant  properties;  some  being 
specially  cathartic,  others  diaphoretic,  and  others  again  diuretic; 
and  it  is  more  in  reference  to  these  properties,  than  to  their  direct 
sedative  power,  that  they  are  remcdially  employed;  though,  in  the 
choice  of  evacuant  medicines,  in  any  particular  case,  these  arc 
always  preferred  to  others,  when  there  is  at  the  same  time  an  indi- 
cation to  reduce  arterial  excitement  and  febrile  heat.  They  will, 
therefore,  be  treated  of  severally  in  connection  with  the  classes  to 
which  they  belong  as  evacuants.  Only  one  of  them,  which  is  em- 
ployed chiefly  as  an  arterial  sedative,  though  possessed  also  of  the 
property  of  stimulating  the  secretions,  will  be  considered  in  this 
place. 

NITRATE  OF  POTASSA.  — PoTASS^  NiTRAS.  U.  S.,  Lond., 
Ed.,  Duh. — Nitre.  —  Saltpetre. 

Origin.  Nitre  is  at  present  obtained  almost  exclusively  from  the 
East  Indies,  where  it  is  extracted  from  the  soil  occasionally  over- 
flowed by  the  Ganges,  and  enriched  by  the  animal  and  vegetable 
matters  washed  down  by  that  stream  from  the  vast  region  which  it 
drains.  This  earth  is  impregnated  with  the  nitrates  of  potassa  and 
lime,  and,  on  being  lixiviated  in  connection  with  wood  ashes,  yields 
a  solution  chiefly  of  the  former  salt;  the  lime  of  the  nitrate  of  lime 
being  replaced,  in  the  process,  by  the  potassa  of  the  ashes.  The 
nitre  is  then  obtained  from  the  solution  by  evaporation  and  crystal- 
lization. As  imported,  however,  it  is  very  impure,  containing,  with 
other  foreign  substances,  a  considerable  proportion  of  common  salt, 
from  which  it  must  be  freed  by  a  carefully  conducted  process  of  solu- 
tion and  crystallization  before  it  is  fit  for  use. 

The  salt  may  also  be  artificially  prepared  by  exposing  to  the  air, 
for  a  long  time,  a  mixture  of  animal  and  vegetable  matters,  with 
more  or  less  lime  in  the  shape  of  refuse  mortar,  etc.,  and  treating  the 
mass,  which  now  contains  nitrates  of  potassa  and  lime,  by  a  process 
analogous  to  that  employed  with  the  earth  of  the  Ganges.  (See 
U.S.  Dispensatory.) 

Properties.  Nitre  crystallizes  in  long,  white,  semltransparent, 
striated,  six-sided  prisms,  with  dihedral  summits.  It  is  inodorous, 
of  a  sharp,  saline,  somewhat  cooling  taste,  very  soluble  in  water  hot 
or  cold,  but  more  so  in  the  former,  and  insoluble  in  pure  alcohol.  It 
contains  no  water  of  crystallization,  and  is  permanent  in  the  air. 
Thrown  into  the  fire,  it  decrepitates,  in  consequence  of  the  rapid 
evaporation  of  water  contained  mechanically  between  the  laminae 
of  its  crystals.     At  a  high  temperature  it  melts;  and,  at  a  still 
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higher,  gives,  out  oxygen,  and,  is  resolved  into  hjponitrite  of  potassa, 
which,  with  a  further  increase  of  the  heat,  is  in  its  turn  decomposed, 
with  the  escape  of  a  mixture  of  oxygen,  nitric  oxide,  etc.  Nitre 
may  be  known  to  contain  potassa  by  affording  a  yellow  precipitate 
with  chloride  of  platinum,  and  nitric  acid,  by  causing  live  coals  to 
burn  more  briskly  when  thrown  upon  them,  and  by  yielding  whitish 
or  reddish  fumes  when  decomposed  by  sulphuric  acid. 

1.  Effects  on  the  System. 
In  small  doses,  repeated  at  short  intervals,  as  ten  grains,  for  ex- 
ample, every  two  hours,  nitre  diminishes  the  frequency  and  force  of 
the  pulse,  and  the  temperature  of  the  body,  and  at  the  same  time 
very  often  acts  as  a  diuretic  or  diaphoretic,  evincing  generally  a 
preferable  direction  to  the  kidneys,  but  sometimes  acting  on  the 
skin,  especially  when  administered  with  warm  drinks,  or  in  conjunc- 
tion with  other  diaphoretic  medicines.  When  taken  in  powder,  it 
sometimes  occasions  a  feeling  of  coolness  in  the  stomach,  and  a  gen- 
eral chilliness,  probably  through  the  absorption  of  free  heat  during 
its  solution.  In  larger  doses  it  produces  these  effects  more  decidedly. 
Mr.  Alexander  found  a  drachm  of  it,  on  several  occasions,  to  reduce 
the  frequency  of  the  pulse,  within  a  few  minutes,  from  70  to  60. 
[Essays,  p.  105.)  In  quantities  increasing  gradually  from  one  to 
five  drachms  daily,  in  divided  doses,  continued  for  somewhat  more 
than  a  week,  it  was  observed  by  F.  Lbffler,  several  times,  towards 
the  close  of  the  period,  to  diminish  the  pulse  to  20  beats  in  the 
minute.  Along  with  this  reduction  of  the  circulation,  there  were 
feelings  of  general  weakness,  mental  depression,  and  drowsiness. 
[Am.  Journ.  of  Med.  Sci.,  xviii.  204.)  From  quantities  varying 
from  two  scruples  to  one  or  two  drachms,  given  three  times  a  day, 
dissolved  in  a  large  proportion  of  barley-water,  and  continued  for  a 
week  or  longer,  Dr.  John  Cargill  generally  observed  no  incon- 
venience; but  occasionally,  in  persons  of  nervous  temperament, 
noticed  as  the  result  of  its  influence,  general  tremblings,  difficulty 
of  speech,  giddiness,  abnormal  sounds  in  the  ears,  partial  forgetful- 
ness,  and  an  extraordinary  debility  of  the  limbs,  especially  the 
lower,  which  sometimes  seemed  to  the  patient  as  though  paralyzed. 
[Lond.  Med.  Cf-az.,  Oct.  1851,  p.  640.)  In  still  larger  doses  than 
those  mentioned,  if  given  dissolved  in  a  very  large  quantity  of 
water,  nitre  seems  to  act  mainly  as  a  purgative.  M.  Devilliers 
states,  as  the  result  of  his  own  experience,  that  from  half  an  ounce 
to  an  ounce  of  it  may  be  given  as  a  purgative,  not  only  without  in- 
convenience, but  often  with  advantage  [Diet,  des  iSci.  Med.,  xxxvi. 
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138) ;  and  the  same  fact  is  asserted  by  many  otlicr  Avritcrs,  among 
whom  are  Merat  and  De  Lens,  who  declare  that  their  own  experi- 
ence is  confirmatory  of  that  of  M.  Dcvilliers.  {Diet,  de  Mat.  Med.^ 
y.  479.)  Wlien  long  continued,  even  in  moderate  doses,  nitre  is 
said  to  produce  chronic  irritation  of  the  stomach,  impair  digestion, 
and  debilitate  the  system  generally;  and  by  some  it  is  thought  to 
deprave  the  blood,  and  favour  the  generation  of  a  typhoid  condition. 
Poisonous  Effects.  Numerous  instances  of  death  from  large 
quantities  of  nitre,  taken  by  mistake  for  some  other  saline  sub- 
stance, are  on  record;  and  until  recently  it  has  generally  been  con- 
sidered as  essentially  poisonous  in  excessive  doses.  But  experience 
has,  within  a  few  years,  abundantly  shown,  that  its  noxious  effects 
are  ascribable  to  the  manner  in  which  it  is  taken,  rather  than  to  any 
necessarily  poisonous  quality.  It  is  when  swallowed  in  powder,  or 
concentrated  solution,  that  it  acts  thus  injuriously.  From  the  doses 
of  two  scruples  up  to  two  drachms,  above  mentioned,  as  having  been 
given  by  Dr.  Cargill  with  entire  safety,  when  dissolved  in  not  less 
than  half  a  pint  of  barley-water  for  each  dose,  the  same  writer  ob- 
served, if  they  were  exhibited  in  concentrated  solution,  very  unpleas- 
ant effects,  such  as  intense  griping  pain,  great  thirst,  anxiety,  pallor 
of  the  face,  cold  perspiration,  and  a  reduced  pulse.  The  symptoms, 
however,  disappeared  under  free  dilution.  [Lond.  Med.  Craz.,  ut 
supra.)  One  ounce  has  often  acted  as  a  violent  poison,  and  in 
several  instances  has  caused  death.  Any  quantity  above  three  or 
four  drachms  may  be  considered  poisonous,  if  taken  in  powder,  or 
dissolved  in  only  a  small  quantity  of  water.  The  symptoms  usually 
produced,  though  not  all  ordinarily  in  the  same  case,  are  heat  and 
severe  pain  in  the  stomach,  vomiting  and  purging,  bloody  discharges, 
griping  pains  in  the  bowels,  feeble  pulse,  cold  extremities,  great 
muscular  debility,  faintness,  insensibility,  and  sometimes  convulsive 
movements  before  death.  Vomiting  does  not  always  occur,  and, 
when  it  happens  early  is  rather  favourable  than  otherwise;  as  it 
may  evacuate  the  poison.  Dr.  Christison  knew  a  case,  in  which  an 
ounce  was  taken  without  any  other  unpleasant  symptom  than  vomit- 
ing, which  took  place  in  fifteen  minutes.  Sometimes  death  happens 
with  httle  other  obvious  effect  than  great  prostration.  A  case  was 
recorded  by  Dr.  John  W.  Snowden,  of  N.  Jersey,  in  which  a  man, 
having  taken  three  ounces  and  a  half  of  nitre  at  one  dose,  at  the 
end  of  five  hours  suddenly  fell  from  his  chair  and  died,  with  no 
other  preceding  phenomena  than  a  slight  sense  of  heat  in  the  epi- 
gastrium, thirst,  and  three  operations  on  his  bowels.  {N.  Jersey 
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3Ied.  Reporter,  viii.  117.)  In  the  fatal  cases,  death  has  generally 
occurred  within  a  period  varying  from  two  to  five  hours.  Signs  of 
inflammation  of  the  mucous  membrane  of  the  stomach,  sometimes 
attended  with  gangrene,  have  generally  been  noticed  upon  post-mor- 
tem examination.  In  a  case  which  came  under  the  notice  of  Dr. 
Geoghegan,  of  Dublin,  in  which  death  resulted  in  two  hours  from  an 
ounce  or  an  ounce  and  a  half  of  the  salt,  the  membrane  was  found 
much  inflamed,  but  none  of  the  salt  could  be  detected  in  the  stom- 
ach. {Taylor  on  Poisons.)  The  rapidity  with  which  the  fatal  efi'ect 
is  produced  is  much  greater  than  is  generally  the  case  from  the  most 
violent  corrosive  poisons,  as  arsenic,  corrosive  sublimate,  or  even  sul- 
phuric acid.  Inflammation  of  the  stomach,  therefore,  is  probably 
not  the  main  cause  of  death.  Besides,  in  the  case  of  Dr.  Snowden, 
above  mentioned,  there  were  no  symptoms  of  gastric  inflammation. 
In  that  of  Dr.  Geoghegan,  in  which  death  occurred  in  two  hours, 
and  none  of  the  salt  was  found  in  the  stomach,  the  poison  must  have 
been  rapidly  absorbed.  Hence  it  may  be  infei'red,  that  death  occurs 
in  consequence  of  the  entrance  of  the  poison  into  the  circulation. 
Of  its  mode  of  operating  when  there  I  shall  treat  immediately. 

In  the  treatment  of  poisoning  from  nitre,  if  the  patient  has  not 
vomited,  ipecacuanha  should  be  given  till  this  efi'ect  is  produced; 
warm  diluent  and  demulcent  drinks  should  be  given,  in  any  event,  in 
order  to  dilute  the  salt,  and  to  wash  out  the  stomach;  an  opiate  enema 
should  be  administered,  or  laudanum  by  the  mouth;  a  sinapism  ap- 
plied over  the  epigastrium,  and  the  patient's  strength  supported,  if 
necessary,  by  wine  or  brandy  diluted.  There  is  no  known  antidote 
to  nitre. 

2.  3Iode  of  Operating. 

Nitre  in  powder,  or  concentrated  solution,  is  somewhat  irritant  to 
the  stomach,  and  in  large  quantities  often  powerfully  so;  but  there 
can,  I  think,  be  little  doubt  that  its  effects,  whether  remedial  oiv  toxi- 
cological,  are  produced  mainly  through  its  absorption.  That  it  is 
absorbed,  is  shown  not  only  by  its  disappearance  from  the  stomach, 
but  by  its  appearance  in  the  urine,  in  which  it  has  been  repeatedly 
detected.  It  has  also  been  found  in  the  blood  of  a  person  to  whom 
it  was  given  in  large  doses.  [Journ.  de  Pharm.,  x.  413.)  Its  diuretic 
and  diaphoretic  action  is  explained  by  its  stimulant  influence  upon  the 
secretory  function  of  the  kidneys  and  skin,  as  it  is  carried  through  them 
with  the  blood.  Its  purgative  efi'ect  in  large  doses,  with  very  free 
dilution,  probably  depends  on  a  direct  irritant  action  upon  the  intes- 
tinal mucous  membrane.     But  the  question  as  to  the  cause  of  its 
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sedative  influence  over  the  circulation  is  not  so  easily  settled.  Docs 
this  depend  upon  an  action  directly  on  the  heart,  or  first  on  the 
organic  nervous  centres  and  through  them  on  the  heart,  or  upon  the 
blood,  and  through  that  both  on  the  nervous  system  and  the  heart? 
In  order  to  answer  this  question,  we  must  ascertain  how  far  nitre  is 
known  to  affect  the  condition  of  the  blood.  It  is  asserted  that,  when 
added  to  freshly  drawn  blood  out  of  the  body,  it  impedes  coagulation, 
and  diminishes  the  adhesiveness  of  the  red  corpuscles,  which  it  is  said 
also  to  redden.  Upon  these  points,  the  statements  made  are  so  posi- 
tive that  they  cannot  well  be  doubted.  It  is  a  very  probable  infer- 
ence, that  the  same  effects  would,  to  a  certain  extent,  result  from  the 
absorption  of  nitre  into  the  circulation.  The  salt  is  indeed  supposed, 
even  in  m.edicinal  doses,  to  diminish  the  plasticity  of  the  blood;  and 
has  been  thought,  if  long  continued,  to  bring  on  a  depraved  condition 
of  that  fluid,  disposing  to  a  typhoid  state  of  the  system.  In  cases  of 
death  from  poisonous  doses,  it  has  been  repeatedly  noticed  that  the 
blood  was  liquid  and  uncoagulable.  Statements  generally  agree  on 
this  point,  though  they  differ  as  to  the  colour  of  the  blood,  which  has 
sometimes  been  found  black,  in  others  redder  than  in  health.  Thus, 
M.  Nonat,  in  a  case  of  death  from  about  an  ounce,  found  the  blood 
liquid  and  black  (Briquet,  Trait.  Therap.  du  Quinquin.,  etc.);  while 
in  another,  referred  to  by  Dr.  Stevens,  it  was  quite  florid  {Observ.  on 
the  Blood,  p.  298);  and,  in  the  instance  above  mentioned  as  having 
been  seen  by  Dr.  Snowden,  the  lips  were  bright  red.  From  the  ex- 
periments of  M.  Briquet,  it  appears  that  nitre,  injected  into  the  veins 
of  a  dog,  reduces  immediately  the  force  of  the  heart,  as  measured  by 
the  hremadynameter.  [Traite,  etc.,  ut  sujjra,  p.  111.)  From  six 
grains  to  half  a  drachm  are  said,  when  used  in  this  way  in  dogs,  to 
cause  sudden  death,  as  if  by  paralysis  of  the  heart,  preceded  some- 
times by  convulsions.  (M^rat  et  De  Lens,  Diet.,  etc.,  v.  481.)  From 
all  these  facts,  it  appears  probable  that  nitre  operates  by  immediately 
depreciating  the  character  of  the  blood,  and  secondarily  diminishing 
the  powers  and  actions  of  the  heart;  though  it  is  not  impossible  that 
it  may  exert  a  direct  sedative  influence  on  that  organ.  There  is  no 
proof  that  it  has  any  direct  action  on  the  nervous  centres.  When 
given  in  small  doses,  it  is  absorbed,  and  moderately  depresses  the 
circulation,  while  it  stimulates  the  skin  or  kidneys  to  throw  it  off". 
Larger  doses  irritate  the  mucous  membrane,  and,  while  partly  ab- 
sorbed, often  operate  on  the  bowels,  and  are  in  some  measure  dis- 
charged from  the  system.  Still  more  largely  given,  if  accompanied 
with  a  very  large  quantity  of  liquid,  it  is  in  like  manner  partly  ab- 
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sorbed,  and  partly  in  general  carried  off  by  the  bowels ;  but  from  its 
dilution  it  is  but  slightly  irritant,  and  from  the  great  bulk  of  liquid 
can  be  but  slowly  taken  into  the  circulation,  and  not  faster  than  it 
may  be  eliminated  by  the  kidneys  and  skin;  so  that  there  is  at  no 
one  time  sufficient  in  the  blood  to  produce  serious  effects.  But  in 
large  quantities,  as  from  half  an  ounce  to  an  ounce  and  upwards,  if 
swallowed  in  concentrated  solution,  it  both  irritates  the  stomach  into 
inflammation,  and,  in  its  passage  through  the  canal,  is,  from  its  small 
bulk,  absorbed  almost  wholly,  and  thus  entering  the  blood  in  larger 
quantities  and  greater  concentration,  exerts  its  full  powers  upon  that 
liquid  and  upon  the  heart,  poisoning  the  former,  so  as  to  give  it  the 
character  of  the  blood  in  the  most  fatal  malignant  fevers. 

3.  Indications  and  Contra-indieations. 
Nitre  would  seem,  from  its  known  properties,  to  be  called  for  in 
sthenic  states  of  the  system,  with  increased  circulatory  excitement 
and  febrile  heat,  and  especially  when  there  is  an  excess  of  fibrin  in 
the  blood,  or  a  disposition  in  inflammatory  diseases  to  plastic  exuda- 
tion, or  the  formation  of  false  membrane.  It  is  contra-indicated  by 
general  debility,  an  aplastic  condition  of  the  blood,  as  in  low  or 
typhoid  states  of  system,  and  by  inflammation  of  the  stomach  and 
bowels. 

4.   Therapeutic  Application. 

The  diseases  in  which  nitre  is  employed  as  a  sedative  are  the  phleg- 
masise,  acute  hemorrhages,  and  inflammatory  fevers.  It  has  also 
been  used  in  scurvy. 

1.  Inflammations.  It  may  be  used  in  any  of  the  acute  inflamma- 
tions with  a  sthenic  state  of  the  system,  except  those  of  the  stomach 
and  bowels,  and  perhaps  those  of  the  kidneys  and  bladder,  in  which 
it  may  be  supposed  to  act  injuriously  by  its  local  stimulant  proper- 
ties, as  it  passes  out  with  the  urine.  But  the  particular  phlegmasiae 
in  which  it  has  been  most  highly  recommended,  and  to  which  it  would 
appear  to  be  specially  applicable  from  its  peculiar  influence  on  the 
blood,  are  2>neunio7iia  and  acute  rheumatism.  In  these  it  has  gener- 
ally been  given  combined  with  tartar  emetic,  or  with  this  and  calomel, 
in  the  form  of  the  nitrous  powders. 

But  it  is  necessary  to  treat  more  particularly  of  a  mode  of  using 
it  in  acute  rheumatism,  which,  though  employed  by  Dr.  Brocklesby, 
of  England,  in  the  middle  of  the  last  century,  was  not  generally 
adopted,  and  seemed  to  have  been  forgotten,  until  revived  in  1833, 
in  France,  by  MM.  Gendrin  and  Martin  Solon,  whose  example  has 
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been  followed  bj  other  practitioners  with  considerable  success.  This 
method  consists  in  administering  the  medicine  in  large  doses,  dis- 
solved in  a  very  large  proportion  of  water,  or  some  demulcent  or 
slightly  nutritive  fluid,  as  barley-water,  sweetened  water,  thin  gruel, 
lemonade,  etc.  Half  an  ounce  is  given,  in  divided  doses,  during  the 
first  period  of  twenty-four  hours,  and  gradually  increased  to  six, 
eight,  or  even  twelve  drachms,  in  the  same  period  of  time.  The 
mean  quantity  administered  daily  is  about  an  ounce.  The  proportion 
of  liquid  employed  is  three  quarts  to  an  ounce  of  the  salt;  so  that 
four  fluidounces  of  the  solution,  containing  twenty  grains,  may  be 
given  at  such  intervals  as  to  amount  to  the  required  quantity  in  the 
day.  The  quantity  of  liquid  may  be  somewhat  diminished  when 
found  to  oppress  the  stomach ;  but  the  operation  should  be  carefully 
watched,  and  the  remedy  suspended  upon  the  occurrence  of  any  dis- 
agreeable efiects.  It  must  be  borne  in  mind  that  the  large  dilution 
is  necessary  to  avoid  poisonous  results.  In  general  copious  diaphore- 
sis is  produced,  when  the  patient  is  confined  to  bed  and  well  covered. 
Sometimes,  however,  the  remedy  operates  as  a  cathartic,  and  some- 
times as  a  diuretic.  The  mean  length  of  time  required  for  the  cure 
of  the  disease  is  stated  at  eight  days.  The  remedy  is  said  to  be  very 
generally  successful ;  but  it  sometimes  fails. 

To  chronic  rheumatism  it  was  supposed  not  to  be  adapted;  but  the 
experience  of  Dr.  John  Cargill  would  lead  to  a  different  conclusion. 
Of  one  hundred  cases  treated  with  nitrate  of  potassa,  sixty-one  were 
cured,  and  the  average  length  of  treatment  was  about  two  weeks.  Of 
the  remaining  cases,  twenty  experienced  great  relief,  five  were  but 
slightly  benefited,  three  were  in  no  degree  benefited,  three  became 
worse,  and  of  the  result  in  eight  nothing  positive  could  be  stated. 
At  the  beginning  of  the  treatment,  forty  grains  were  given  dissolved 
in  barley-water  three  times  a  day;  and  this  quantity  was  sometimes 
continued  throughout  the  case ;  but  generally  the  dose  was  increased 
to  sixty,  ninety,  or  one  hundred  and  twenty  grains,  given  at  the  same 
intervals,  or  every  four  hours.  Not  less  than  eight  fluidounces  of 
liquid  were  given  with  each  dose.  If  accidentally  administered  with 
but  little  water,  the  medicine  occasioned  intense  griping  pain,  with 
anxiety,  depressed  circulation,  etc.  In  some  rare  instances,  in  per- 
sons of  nervous  temperament,  general  tremors,  great  muscular  weak- 
ness, giddiness,  etc.  were  produced ;  but  the  symptoms  subsided  in  a 
few  hours  with  diuresis  or  perspiration.  I  have  been  thus  particular 
in  this  account,  as,  if  the  experience  of  others  should  be  found  to 
coincide  with  that  of   Dr.  Cargill,  the   remedy  will   certainly  rank 
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among  the  most  effectual  in  chronic  rheumatism ;  and,  in  order  that 
it  may  be  fairly  tried,  the  circumstances  under  which  it  proved  suc- 
cessful should  be  stated.  The  duration  of  the  cases  before  treatment 
had  often  been  long,  varying  generally  from  two  months  to  five  or  six 
years.  {Lond.  Med.  Gfaz.,  Oct.  1851,  p.  640.) 

From  its  supposed  aplastic  properties,  nitre,  used  in  the  same 
method,  might  be  tried  in  pseudomembranous  croup;  the  dose  being 
of  course  accommodated  to  the  age  of  the  patient. 

2.  Active  Hemorrhages.  It  is  only  for  its  sedative  action  on  the 
heart  that  nitre  is  indicated  in  the  active  hemorrhages;  and  its  use 
has  been  chiefly  confined  to  hemoptysis.  So  far  as  it  has  aplastic 
properties,  it  is  contra-indicated  in  these  cases;  and,  in  all  hemor- 
rhages attended  with  a  deficiency  of  healthy  fibrin,  it  could  prob- 
ably do  only  mischief;  the  prompt  and  efiicient  coagulability  of  the 
blood  being  the  condition  most  favourable  to  the  arresting  of  the 
discharge. 

3.  Fevers.  It  is  only  in  the  sthenic  cases  of  fever,  with  an  ener- 
getic condition  of  the  circulation,  and  an  unimpaired  condition  of 
the  blood,  that  nitre  should  be  employed.  It  has  been  considerably 
used  in  the  inflammatory  forms  of  our  bilious  remittent  fever,  during 
the  exacerbations,  in  the  form  of  nitrous  powders. 

4.  Scurvy.  In  some  cases  of  scurvy,  nitre  has  been  found  of 
advantage;  and,  if  the  views  of  Dr.  Garrod  be  correct,  that  a  defi- 
ciency of  the  salts  of  potassa  in  the  blood  is  a  prominent  charac- 
teristic of  the  affection,  its  beneficial  operation  may  be  explained. 
It  was  formerly  supposed  that  the  blood  in  scurvy  was  peculiarly 
defective  in  plasticity;  but  this  has  been  found  not  to  be  true  in 
most  cases  recently  investigated;  so  that  any  objection  to  the  use  of 
nitre  in  that  complaint,  founded  on  its  aplastic  properties,  must  be 
considered  as  at  least  not  generally  applicable. 

Of  the  use  of  nitre  as  a  diuretic  and  diaphoretic,  more  will  be 
said  when  we  reach  the  classes  characterized  by  these  properties 
respectively. 

5.  Administration, 

The  ordinary  dose  of  nitre  is  from  five  to  fifteen  grains,  repeated 
every  hour,  two,  or  three  hours;  from  one  to  three  drachms  being 
administered  in  the  course  of  the  day.  It  may  be  given  in  powder 
or  solution.  The  former  method  has  been  recommended,  on  account 
of  the  coldness  produced  during  the  solution  of  the  salt  in  the  stom- 
ach ;  but  this  advantage  is  more  than  counterbalanced  by  its  liability 
to  produce  irritation,  when  taken  in  this  method ;    and  if  cold  is 
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wanted,  it  may  be  more  readily  obtained  by  means  of  ice.  It  should, 
therefore,  I  think,  in  general,  be  preferably  given  in  solution.  Both 
in  this  form,  and  in  that  of  powder,  it  is  often  associated  with  tartar 
emetic. 

The  NITROUS  POWDERS,  which  have  been  mucli  used  in  inflamma- 
tory and  febrile  diseases,  offering  an  indication  for  the  mercurial 
impression,  as  in  bilious  fever  and  hepatitis,  are  prepared  by  mixing 
thoroughly  one  drachm  of  nitre,  one  grain  of  tartar  emetic,  and  from 
four  to  sixteen  grains  of  calomel,  and  dividing  into  eight  powders,  of 
which  one  may  be  given  every  two  hours,  or  less  frequently.  The 
proportion  of  calomel  is  necessarily  variable,  to  accommodate  the 
variable  circumstances  requiring  it. 

The  mode  of  exhibiting  nitre  in  large  doses  has  already  been 
suflSciently  considered.  AYhen  given  in  quantities  exceeding  fifteen 
or  twenty  grains,  it  should  be  dissolved  in  not  less  than  eight  fluid- 
ounces  of  liquid  to  a  drachm  of  the  salt;  and  still  larger  proportions 
of  the  menstruum  ma}'^  often  be  used  with  advantage. 

Local  Use.  Nitre  is  sometimes  locally  used  in  sore-throat,  either 
dissolved  in  water  as  a  gargle,  or  mixed  with  sugar  and  allowed 
gradually  to  dissolve  in  the  mouth.  Employed  in  the  latter  method, 
it  has  the  advantage  of  producing  coolness  by  its  solution  in  the 
saliva. 

Another  local  application  of  nitre  is  m  fumigation.  For  this  pur- 
pose blotting-paper  is  employed,  impregnated  with  nitre  by  being 
dipped  once  or  oftener  into  a  saturated  solution  of  the  salt,  and  dried 
after  each  immersion.  The  paper  may  be  set  on  fire  on  a  plate,  or 
rolled  up  in  a  cylindrical  form  and  placed  in  a  candle-stick ;  and  the 
patient  may  inhale  the  fumes  as  they  rise,  or  simply  breathe  the  air 
of  the  apartment.  It  may  also  be  smoked  by  means  of  a  tobacco- 
pipe.  This  fumigation  sometimes  affords  great  relief  in  the  parox- 
ysms of  asthma.  I  know  a  patient  who  finds  more  relief  from  this 
than  from  any  other  remedy. 

Nitre  is  also  sometimes  employed  remedially  for  producing  cold, 
for  external  use,  when  ice  or  cold  water  cannot  be  obtained.  Five 
ounces  of  nitre,  with  the  same  quantity  of  muriate  of  ammonia, 
dissolved  in  a  pint  of  water,  may  be  introduced  into  a  bladder,  and 
applied  to  the  head,  in  the  headache  or  delirium  of  fever  and  menin- 
gitis, or  elsewhere  when  required. 
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III.  VEGETABLE  ACIDS. 

Most  of  the  vegetable  acids  of  a  sour  taste  have  a  certain  resem- 
blance in  effect,  which  serves  to  group  them  together  as  a  subordinate 
division  of  the  class  of  arterial  sedatives  or  refrigerants,  to  which 
thej  undoubtedly  belong. 

JEffeets  on  the  System.  These  acids  are  locally  excitant,  but,  in 
their  general  influence  on  the  system,  are  sedative  to  the  circulation. 
In  small  quantities,  and  largely  diluted  with  water,  they  are  gener- 
ally grateful  to  the  palate,  and  acceptable  to  the  stomach,  which 
they  moderately  stimulate,  as  shown  by  their  sharpening  effect  on 
the  appetite.  After  a  time,  they  render  the  pulse  somewhat  slower 
and  softer,  and  diminish  the  general  temperature ;  and,  if  the  system 
is  excited,  have  an  agreeable  and  refreshing  effect  upon  it.  They 
often  also  moderately  promote  the  secretions,  especially  that  of  the 
kidneys;  but  this  influence  on  the  secretory  functions  is  not  gener- 
ally very  obvious,  unless  there  has  previously  been  a  diminution  of 
the  functions  from  an  over-excitement  of  the  organ,  as  when  the  skin 
is  dry  and  heated,  or  the  liver  inactive  from  congestion.  Under  such 
circumstances  they  appear  to  act  by  a  sedative  influence  on  the  capil- 
laries, the  irritation  of  which  is  reduced  to  a  point  at  which  secretion 
can  take  place.  Hence  the  moisture  of  surface,  and  the  gentle  flow 
of  bile,  which  occasionally  follow  their  administration  in  the  condi- 
tions just  referred  to.  In  the  same  way  they  seem  occasionally  to 
relax  the  bowels,  and  to  promote  pulmonary  exhalation. 

When  taken  too  largely,  and  too  long,  they  are  apt  to  produce 
irritation  of  the  gastro-intestinal  mucous  membrane,  to  lessen  the 
appetite  and  disturb  digestion,  and,  partly  through  this  effect,  and 
partly,  in  all  probability,  through  a  direct  depression  of  the  circu- 
latory function,  to  impair  the  organic  processes  generally,  and  thus 
occasion  paleness,  general  weakness,  and  emaciation. 

In  large  doses,  in  a  concentrated  state,  they  are  capable  of  acting 
as  poisons ;  and  one  of  them  at  least,  the  oxalic  acid,  is  extremely 
noxious.  They  appear  to  operate  poisonously  in  two  ways ;  first,  by 
inflaming,  if  not  corroding,  the  mucous  membrane  of  the  stomach 
and  bowels;  and  secondly,  by  a  powerfully  depressing  influence  on 
the  heart,  exerted  either  directly,  or  through  the  altered  blood. 

Mode  of  Operating.  The  local  irritant  effect  of  the  acids  results 
from  their  contact  with  the  surface  affected ;  their  sedative  operation 
upon  the  circulation  takes  place  through  absorption. .  Whether  they 
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enter  the  blood  as  acids  is  not  certainly  known,  as  they  have  not 
been  detected  in  that  fluid  in  the  free  state;  but  the  probability  is 
that  they  generally  do  so,  and  always,  when  they  do  not  meet  a  free 
or  carbonated  alkali  in  the  stomach  or  bowels,  in  sufficient  quantity 
to  saturate  them.  After  entrance,  however,  they  certainly  do  not 
remain  free,  but  probably  instantly  combine  with  the  alkaline  matter 
of  the  blood,  and  operate  through  the  compounds  thus  formed.  The 
similarity,  we  might  almost  say  the  identity,  of  their  sedative  action 
with  that  of  the  refrigerant  salts,  may  thus  be  readily  understood. 
It  is  the  saline  combination  formed  in  the  blood,  and  not  the  acid, 
that  acts.  Hence,  too,  it  happens  that  they  cannot  be  detected  in 
the  free  state  in  the  secretions.  It  is  true  that  they  are  capable  of 
rendering  the  urine  acid,  as  shown  by  the  experiments  of  Dr.  H. 
Bence  Jones  with  lemon-juice  {Lond.  Med.  Times  and  Gaz.^  Oct. 
1854,  p.  408) ;  but  this  acidity  has  not  been  shown  to  depend  on  the 
presence  of  the  acid  used,  and  is  probably  merely  an  increase  of  the 
normal  acidity,  which  has  been  ascribed  to  uric  acid,  but  the  source 
of  which  has  not  been  satisfactorily  demonstrated.  This  much  has 
been  determined,  that  the  quantity  of  uric  acid  set  free  in  the  urine 
is  increased  by  the  copious  use  of  the  vegetable  acids;  and  it  is 
highly  probable  that  the  latter,  on  entering  the  circulation,  possess 
themselves  of  the  alkaline  base  with  which  the  former  is  there  com- 
bined, and  thus  cause  its  elimination.  Sometimes  the  saline  com- 
pound formed  by  the  acid  after  exhibition  may  be  detected  in  the 
urine. 

The  only  acids  belonging  to  the  present  category,  which  are  used 
medicinally  to  any  considerable  extent,  in  the  uncombined  state,  arsjfl^ 
the  citric  and  acetic^  which  are  generally  taken  in  the  form  of  lemon^^ 
juice  and  vinegar.  The  tartaric  is  sometimes  employed,  though  gen- 
erally as  a  chemical  agent.  Oxalic  acid,  in  small  doses,  is  said  to 
have  similar  properties;  but  it  is  so  liable,  in  consequence  of  the 
resemblance  of  its  crystals  to  those  of  Epsom  salt,  to  be  taken  for  it 
through  mistake,  and  is  so  fearfully  poisonous  in  over-doses,  that  no 
good  which  could  be  derived  from  its  employment  as  a  medicine 
would  compensate  for  the  danger. 


I.  CITRIC  ACID.  —  AciDUM  CiTRlCUM.  U.  S.,  Lofid.,  Ed., 
Did). 

Origin  and  Preparation.  Citric  acid  exists  in  various  acid  fruits, 
as  the  sour  orange,  lemon,  lime,  tamarind,  etc. ;  but  it  is  in  the  form 
of  lemon-juice  that  it  is  most  frequently  employed.    The  juice  of  the 
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lime,  which  is  the  fruit  of  Citrus  acris  of  Miller,  may  be  considered 
as  identical,  and  used  with  it  indiscriminately. 

Lemon-juice  (Succus  Limonum,  iowc?.)  is  obtained  from  the  lemon 
(LiMON,  U.  S.;  LiMONES,  Ed.),  or  fruit  of  Citrus  medica,  by  simple 
expression.  It  is  of  a  sharply  acid,  but  agreeable  taste,  which,  as 
well  as  its  medical  virtues,  it  owes  to  the  citric  acid  contained  in  it. 
According  to  the  experiments  of  Dr.  H.  Bence  Jones,  it  contains 
about  6  per  cent,  of  the  pure  anhydrous  acid  [Loud.  Med.  Times  and 
G-az.,  Oct.  1854,  p.  408);  but  the  proportion  varies  exceedingly. 
Other  constituents  are  mucilage,  extractive,  and  a  very  small  pro- 
portion of  saline  matter,  of  which  citrate  of  potassa  constitutes  by 
far  the  largest  part.  Some  importance  has  been  attached  to  this 
latter  ingredient;  but,  when  it  is  considered  that  an  ounce  of  the 
juice  contains,  according  to  Dr.  Jones,  less  than  two  grains  of  the 
salt,  it  must  be  admitted  that  any  views  of  its  operation,  founded 
upon  this  constituent,  must  rest  on  a  very  narrow  basis.  For  medi- 
cal purposes,  it  is  generally  best  to  employ  the  juice  in  a  fresh  state; 
but,  as  lemons  cannot  always  be  had,  it  is  important  to  be  able  to 
preserve  it,  especially  for  use  on  long  voyages.  When  the  juice 
cannot  be  obtained  unaltered,  recourse  may  be  had  to  the  pure  acid. 

Citric  acid  is  separated  from  lemon  or  lime  juice  by  boiling  the 
juice,  saturating  it  completely  with  carbonate  of  lime,  washing  the 
insoluble  citrate  of  lime  thus  procured,  and  decomposing  it  with 
dilute  sulphuric  acid,  which  forms  an  insoluble  sulphate  of  lime, 
and  leaves  the  citric  acid  in  solution.  This  is  then  obtained,  in  a 
crystallized  state,  by  concentrating  the  solution  suflSciently,  and 
^llowing  it  to  cool. 

Properties.  The  crystals  of  citric  acid,  when  perfect,  have  the 
form  of  rhomboidal  prisms  with  dihedral  summits;  but  they  are 
seldom  regular,  as  kept  in  the  shops.  They  are  transparent,  colour- 
less, without  smell,  extremely  sour,  fusible  in  their  own  water  of 
crystallization,  very  soluble  in  water,  and  less  soluble  in  alcohol. 
The  watery  solution  becomes  mouldy  by  keeping.  As  tartaric  acid 
is  often  substituted  for,  or  fraudulently  mixed  with  the  citric,  it  is  im- 
portant to  be  able  to  detect  its  presence.  This  may  be  done,  with 
great  facility,  by  making  a  strong  solution  of  the  suspected  acid  in 
water,  and  then  adding  a  rather  strong  solution  of  carbonate  of 
potassa.  If  the  citric  acid  be  pure,  there  will  be  no  precipitate;  if 
tartaric  acid  be  present,  there  will  be  a  deposit  of  bitartrate  of 
potassa.  Citric  acid  is  wholly  dissipated  by  a  red  heat;  and  lime  or 
other  fixed  impurity  may  thus  be  detected.     The  crystals  consist  of 
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12  eqs.  of  carbon,  5  of  hydrogen,  and  11  of  oxygen,  with  4  eqs.  of 
water. 

A  substitute  for  lemon-juice  sufficiently  near  it  in  acid  strength, 
may  be  made  by  dissolving  an  ounce  of  the  crystals  in  a  pint  of 
water ;  and  the  flavour  may  be  improved,  by  rubbing  up  four  drops 
of  oil  of  lemons  with  the  acid  before  dissolving  it. 

Effects  on  the  System.  So  far  as  the  action  of  remedial  doses  is 
concerned,  the  effects  of  citric  acid  are  the  same  as  those  of  the 
vegetable  acids  in  general,  already  detailed.  But  there  is  some 
doubt  in  relation  to  the  operation  of  very  large  quantities.  Mitsch- 
erlich  found  that  a  drachm  of  citric  acid  acted  violently  on  a 
rabbit,  without  killing  it;  but  that  two  drachms  proved  fatal  to  a 
large  animal  of  the  same  species  in  an  hour  and  a  half.  Dr.  Chris- 
tison,  on  the  contrary,  gave  a  drachm  to  a  cat  with  perfect  impu- 
nity. No  positive  inference  can  be  drawn  from  these  results  as  to 
the  effect  of  large  doses  on  man.  As  they  differed  so  much  in  two 
different  species  of  the  inferior  animals,  there  is  no  reason  to  sup- 
pose that  the  action  of  the  acid  in  either  of  them  is  a  proper  meas- 
ure of  its  influence  on  the  human  subject.  By  Orfila  it  is  ranked 
with  the  irritant  poisons.  It  cannot,  however,  be  very  poisonous,  if 
given  largely  diluted ;  for  Dr.  Babington,  of  London,  gave  six  ounces 
of  lemon-juice,  equivalent  to  about  three  drachms  of  the  crystallized 
acid,  three  times  a  day  in  acute  rheumatism,  not  only  without  un- 
pleasant effects,  but  with  great  advantage.  The  only  unequivocal 
effect,  uniformly  observed,  was  a  diminution  in  the  frequency  and 
strength  of  the  pulse,  and  the  heart's  action.  It  had  no  laxative 
effect,  and  no  other  action  on  the  kidneys  than  to  increase  the  di^^^ 
charge,  through  the  influence  of  the  quantity  of  liquid.  [Lance^^ 
Nov.  1851,  p.  431.)  Nevertheless,  until  further  experiment  has  de- 
cided the  question,  it  would  be  safest  to  avoid  very  large  doses, 
especially  in  concentrated  solution.  From  the  experiments  of  Mitsch- 
erlich  on  rabbits,  it  is  inferred  that  the  blood  is  rendered  thinner 
and  less  coagulable  by  its  use,  and  the  powers  and  actions  of  the 
heart  reduced,  without  any  inflammation  of  the  stomach,  even  from 
poisonous  doses.  [Loud.  Med.  Times  and  Gaz.,  loc.  citat.)  Taken 
too  freely  and  too  long,  it  disturbs  digestion,  and  tends  to  impair 
nutrition. 

Therapeutic  Application.  In  the  form  of  lemonade,  or  added  to 
barley-water,  or  other  slightly  nutritive  drinks,  lemon-juice  is  much 
used,  as  a  cooling  and  refreshing  beverage,  in  inflammatory  and 
febrile  diseases,  and  is  no  doubt  positively  beneficial  as  well  as  agree- 
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able.  It  suits  an  Irritated  stomach  better  than  any  other  of  the 
vegetable  acids. 

Within  a  few  years  it  has  been  employed  by  some  as  the  main 
agent  in  the  cure  of  injlammatory  rheumatism,  having  been  first 
used  for  this  purpose  by  Dr.  Owen  Rees,  of  London,  who  gave  one 
or  two  fluidounces  of  lemon-juice  from  four  to  six  times  a  day,  and 
found  it  very  effectual.  Other  practitioners  have  since  used  it  with 
the  same  favourable  results.  Dr.  Wm.  Pepper,  of  Philadelphia, 
found  it  greatly  to  relieve  the  disease  in  a  week  or  less  time ;  and 
the  patients  were  generally  cured  in  less  than  two  weeks.  {Trans, 
of  Col  of  Fhtjs.  of  Philad.,  N.  S.,  i.  124.)  By  some  it  has  been 
given  much  more  largely;  and  by  Dr.  Babington,  as  above  stated, 
in  doses  of  six  ounces  three  times  a  day.  Other  practitioners  have 
been  less  successful  with  it;  and  my  own  experience  has  not  been 
specially  favourable,  though  too  limited  to  authorize  a  decided  opinion 
upon  that  ground  alone.  My  impression  is  that  it  acts  favourably 
as  an  arterial  sedative  in  the  disease,  in  a  manner  similar  to  nitrate 
of  potassa,  without  having  any  peculiar  or  specific  influence  over  it; 
and  it  must  be  remembered,  in  estimating  its  efficiency  in  acute 
rheumatism,  that  this  disease  generally  terminates  favourably  of 
itself,  and  often  ends  in  recovery,  under  an  expectant  plan  of  treat- 
ment, within  the  period  in  which  it  is  claimed  that  lemon-juice 
cures  it. 

Dr.  Rees  has  also  found  the  remedy  very  advantageous  in  certain 
cases  of  chronic  rheumatism,  connected  with  deposition  of  urate  of 
soda  in  and  about  the  smaller  joints,  and  partaking,  as  he  properly 

serves,  more  or  less  of  the  gouty  character.  By  the  continued 
Wployment  of  the  juice  in  these  cases,  in  combination  with  small 
doses  of  the  tincture  of  chloride  of  iron,  he  has  succeeded  in  efiecting 
the  absorption  of  deposits,  which  had  resisted  all  other  plans  of 
treatment.  {Lancet,  Dec.  1850,  p.  651.) 

This  acid  has  been  supposed  to  act  through  the  citrate  of  potassa 
it  contains,  and  thus  really  to  coincide  in  effect  with  the  alkaline 
salts  of  the  vegetable  acids,  which  are  thought  to  render  the  blood 
alkaline  by  the  decomposition  of  their  acid  ingredient,  and  the  for- 
mation of  a  carbonate  of  the  base.  But  when  the  very  minute  pro- 
portion of  citrate  of  potassa  which  it  contains,  as  determined  by  Dr. 
H.  Bence  Jones,  is  considered,  this  explanation  of  its  mode  of  opera- 
tion must  be  admitted  to  be  extremely  questionable.  I  have  often 
administered  in  rheumatism,  every  two  or  three  hours,  ten  times  the 
quantity  of  citrate  of  potassa  contained  in  a  fluidounce  of  lemon- 
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juice,  -without  any  obvious  effects,  other  than  such  as  usually  flow 
from  refrigerant  diaphoretics. 

Another  and  much  more  important  application  of  lemon-juice  is 
to  the  cure  and  prevention  of  scurvy.  There  is,  perhaps,  no  other 
single  remedy  which  exercises  a  more  powerful  influence  over  this 
disease.  It  should  be  drank  freely  in  the  form  of  lemonade,  and 
two  or  three  fluidounccs  or  more  should  be  given  daily.  It  is  of  the 
greatest  importance,  however,  that  the  juice  should  be  of  good  quality, 
and  well  preserved.  It  should  be  made  from  sound  lemons  or  limes; 
and,  if  taken  upon  long  voyages,  should  be  prepared  in  one  of  the 
two  following  methods.  First,  lightly  boil  the  juice,  then  strain, 
and,  after  having  allowed  it  to  become  quite  cool,  pour  it  into  bottles 
up  to  their  neck,  fill  the  vacant  space  above  with  pure  olive  oil,  cork 
tightly,  and  seal  thoroughly  with  sealing-wax.  Secondly,  add  to  the 
juice  10  per  cent,  of  brandy,  and  bottle  it,  with  the  addition  of  the 
olive  oil,  as  in  the  first  method.  Sir  Wm.  Burnett  has  published  the 
strongest  testimony  in  favour,  not  only  of  the  efficacy  of  the  juice 
prepared  in  these  methods,  but  of  its  permanence  without  change  for 
years.  A  comparative  trial  was  made,  under  his  direction,  of  dif- 
ferent antiscorbutics.  Pure  citric  acid  was,  in  many  instances,  found 
useful  as  a  remedy  in  scurvy;  but  lemon-juice  seems  to  have  been 
more  successful  than  this  or  any  other  substance,  both  as  a  remedy 
and  preventive.  {Lond.  Med.  Times  and  Graz.,  Dec.  1854,  p.  635.) 
The  efficacy  of  the  juice  has  been  ascribed  to  the  potassa  contained 
in  it,  on  the  score  of  the  fact,  ascertained  by  Dr.  Garrod,  that  the 
alkali  referred  to  is  deficient  in  the  blood  of  scorbutic  patients.  But 
against  this  opinion  the  same  objection  may  be  urged  as  in  the  case  <jjt'? 
of  acute  rheumatism;  the  extremely  minute  quantity,  namely,  in 
which  potassa  is  found  in  lemon-juice,  an  ounce  of  which,  according 
to  Dr.  Jones,  contains  only  three-quarters  of  a  grain. 

Lemon-juice  is  an  excellent  antidote  to  poisonous  doses  of  the 
alkalies  or  their  carbonates. 

It  is  much  used  in  preparing  the  citrates  of  potassa  and  ammo- 
nia, either  in  the  form  of  neutral  mixture  or  effervescins:  draug;ht. 
These,  however,  will  be  treated  of  with  the  diaphoretics. 

It  is  sometimes  used  in  conjunction  with  opium  or  Peruvian  bark, 
under  the  impression  that  it  advantageously  modifies  their  effects  by 
the  substitution  of  the  citrate  of  their  respective  alkaloids,  for  the 
native  salt. 

As  a  topical  remedy,  the  juice  has  been  used  for  the  suppression 
of  uterine  hemorrhage  after  delivery.     For  this  purpose,  it  has  been 
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recommended  to  introduce  a  lemon,  previously  peeled  and  cut,  into 
the  cavity  of  the  uterus,  and  then  to  express  the  juice.  The  uterus 
contracts  under  the  stimulus,  and  closes  the  bleeding  orifices.  It 
has  also  been  useful  in  sloughing  ulcers,  and  as  an  application  in 
pruritus  of  the  genitals. 

Administration.  Most  that  is  requisite  in  relation  to  the  mode  of 
administering  lemon-juice,  and  to  its  dose,  has  been  already  stated. 
Lemonade  may  be  prepared  by  putting  a  lemon  of  medium  size,  cut 
into  transverse  slices,  in  a  pint  of  boiling  water,  adding  half  an  ounce 
or  an  ounce  of  sugar,  and  allowing  the  liquid  to  cool ;  or  half  a  fluid- 
ounce  of  the  juice  may  be  simply  mixed  with  half  a  pint  of  water, 
and  sweetened  to  the  taste.  It  is  often  advantageously  administered 
iced  in  fevers.  A  solution  of  citric  acid  may  be  substituted,  when 
lemon-juice  is  not  to  be  had.  The  strength  of  such  a  solution,  equiva- 
lent to  lemon-juice,  has  been  already  mentioned.  In  preparing  a  sub- 
stitute for  lemonade,  twenty  or  thirty  grains  of  the  acid  may  be  added 
to  a  pint  of  water,  and  sweetened  with  sugar  which  has  been  rubbed 
on  fresh  lemon-peel,  or  flavoured  with  the  essence  of  lemon. 


II.  ACETIC  ACID.— AciDUM  AcETicuM.  TJ.S.,Lond. 

Acetic  acid  exists  in  the  juice  of  some  vegetables,  but  is  not  ex- 
tracted for  use.  It  is  oflicinal  in  four  forms;  namely,  the  strong 
acid,  the  diluted  acid,  vinegar,  and  distilled  vinegar.  For  internal 
use  vinegar  is  generally  preferred.  I  shall  first  describe,  so  far  as 
may  be  deemed  necessary,  these  several  forms,  and  afterwards  treat 
of  their  applications  conjointly. 
^  1.  Vinegar. — Acetum.  U.S.,  Lond.  —  This  is  the  product  of  the 
acetous  fermentation,  by  which  alcohol  in  dilute  solution  is  converted 
into  acetic  acid,  through  the  agency  of  some  azotized  substance  act- 
ing as  a  ferment,  and  of  a  temperature  between  75°  and  90°  F.  All 
saccharine  juices  or  solutions,  which  by  the  vinous  fermentation  be- 
come alcoholic  liquids,  may,  by  the  continued  influence  of  heat  and 
a  ferment,  be  changed  into  vinegar.  In  France,  vinegar  is  usually 
thus  made  from  wines,  in  Great  Britain  from  malt  liquor,  and  in  the 
United  States  from  cider;  and  the  strength  and  flavour  vary,  accord- 
ing to  the  character  of  the  liquid  from  which  it  is  prepared.  Not 
unfrequently,  also,  vinegar  is  made  from  artificial  mixtures  of  water 
and  saccharine  matter,  with  the  addition  of  a  ferment. 

Properties.  Vinegar  fit  for  internal  use  is  of  variable  colour,  from 
a  very  pale  yellow  to  a  deep  reddish-brown.  It  has  an  agreeable 
peculiar  odour,  and  a  sharp,  acid  taste.     If  kept  long  exposed  to  the 
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air,  it  is  decomposed.  The  ingredient  on  Avhich  it  depends  for  its 
medical  properties  is  acetic  acid,  besides  which  it  contains  various 
organic  and  saline  substances  in  small  proportion,  some  of  which 
serve  to  qualify  agreeably  its  odour  and  taste.  It  has  the  property, 
in  some  degree,  of  preserving  organic  matter  from  decomposition,  and 
is  often  used  for  this  purpose  in  pickling.  To  increase  its  apparent 
strength,  sulphuric  acid  is  not  unfrequently  added.  This  may  be 
detected  by  boiling  the  liquid  with  chloride  of  calcium,  which  throws 
down  any  free  sulphuric  acid  as  sulphate  of  lime,  without  affecting 
the  small  proportion  of  sulphates  contained  in  the  vinegar.  When 
used  medicinally,  it  should  be  free  from  this  impurity,  as  well  as  from 
copper  and  lead,  sometimes  imparted  to  it  by  the  vessels  in  which  it 
is  prepared, 

2.  Distilled  Vinegar. — Acetum  JDestiUatum.  U.  S.,  Lond.,  Ed. 
— This  is  prepared  by  simply  distilling  common  vinegar;  a  portion 
containing  the  impurities  being  left  behind  in  the  retort.  It  is  a 
limpid,  colourless  liquid,  having  the  acetous  odour  and  taste,  but  less 
agreeable  to  the  palate  than  the  undistilled.  The  vinegar  is  deprived, 
in  the  prcess,  of  its  solid  constituents,  but  not  entirely  of  volatile 
organic  impurity.  The  preparation  is  of  variable  strength,  corre- 
sponding with  that  of  the  liquid  from  which  it  was  obtained.  Dis- 
tilled vinegar  is  used  almost  exclusively  in  pharmacy,  being  preferred 
to  the  common  as  a  menstruum,  on  account  of  its  greater  purity. 

3.  Acetic  Acid.  — Acidum  Aceticum.  U.  S.,  Lond. — Acidum  Py- 
roligneum.  Ed.  —  As  directed  by  the  U.  S.  and  London  Pharmaco- 
pceias,  this  is  not  pure  acetic  acid,  as  it  contains  a  considerable  pro- 
portion of  water.  It  is  generally  prepared  from  the  pyroligneous 
acid,  or  impure  empyreumatic  vinegar  obtained  by  the  destructive 
distillation  of  wood.  "With  this  liquid  there  is  first  made  an  impure 
acetate  of  soda,  which,  having  been  purified  and  crystallized,  is  ex- 
posed to  distillation  with  strong  sulphuric  acid.  The  acetic  acid 
comes  over,  with  the  water  of  crystallization  of  the  acetate  and  the 
combined  water  of  the  sulphuric  acid,  leaving  sulphate  of  lime  in  the 
retort. 

Properties.  The  acetic  acid  of  the  U.  S.  Pharmacopoeia  is  a  colour- 
less liquid,  very  volatile,  with  a  pungent  acetous  odour,  and  an  ex- 
tremely sour  and  sharp  taste.  It  combines  readily  with  water  and 
alcohol.  Heat  A^olatilizes  it  entirely.  It  contains  about  36  per  cent, 
of  monohydrated  or  glacial  acetic  acid,  which  is  the  strongest  em- 
ployed. 

The  glacial  or  monohydrated  acid  is  prepared  from  acetate  of  lead 
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by  first  heating  it  to  drive  off  its  water,  and  then  decomposing  it 
either  with  dry  muriatic  acid  gas,  or  by  strong  sulphuric  acid.  It  is  a 
colourless  liquid,  similar  to  the  preceding,  but  much  stronger,  and  quite 
insupportable  to  the  taste.  At  the  temperature  of  40°  F.  it  solid- 
ifies. It  contains  1  equivalent  of  pure  acetic  acid  and  1  of  Avater. 
The  pure  acid  contains  4  eqs.  of  carbon,  3  of  hydrogen,  and  3  of 
oxygen. 

4.  Diluted  Acetic  Acid. — Acidum  Aceticum  Dilutum.  U.S., 
Lond.,  Dub.  —  This  is  made,  according  to  the  U.  S.  Pharmacopoeia, 
by  simply  mixing  one  part  by  measure  of  officinal  acetic  acid  Avith 
seven  parts  of  water.  It  is  intended  to  represent  distilled  vinegar, 
to  which  it  is  preferred  for  pharmaceutical  use,  on  account  of  its 
greater  purity,  and  more  uniform  strength. 

Effects  of  Acetic  Acid  on  the  System.  Acetic  acid,  in  all  its  forms, 
is  locally  stimulant,  and  in  its  effects  upon  the  system  an  arterial 
sedative.  In  the  form  of  vinegar,  diluted  so  as  to  be  agreeable  as  a 
drink,  it  sharpens  the  appetite,  and  promotes  digestion  by  its  direct 
influence  on  the  stomach.  After  absorption,  it  lessens  the  frequency 
and  force  of  the  pulse,  and  the  temperature  of  the  body,  and  often 
promotes  the  secretory  functions,  especially  that  of  the  kidneys. 
Sometimes  also  it  operates  as  a  diaphoretic  and  laxative.  If  largely 
taken  and  long  continued,  it  irritates  the  stomach  and  bowels ;  dimin- 
ishing the  appetite,  disturbing  digestion,  and  causing  not  unfrequently 
nausea  and  diarrhoea.  Under  the  same  circumstances,  it  lowers  the 
organic  functions  of  the  system  generally,  impairing  nutrition,  de- 
praving the  blood,  producing  anajmia  and  emaciation,  and  ultimately, 
^it  is  said,  inducing  a  condition  analogous  to  the  scorbutic. 

The  concentrated,  glacial,  or  monohydrated  acid  is  a  powerful 
local  irritant,  inflaming  and  vesicating  the  skin,  and  even  acting  as  a 
caustic  if  too  long  continued.  It  has  the  property  of  dissolving  the 
albuminous  bodies  partially,  and  gelatin  and  the  gelatinous  tissues 
entirely;  and  hence,  in  part,  its  caustic  properties. 

When  strong  acetic  acid  is  taken  internally,  it  acts  as  a  poison,  and, 
given  to  the  lower  animals,  causes  death  with  inflammation  and  gan- 
grene of  the  stomach,  and  sometimes  corrosion.  One  fatal  case, 
occurring  in  a  girl  of  about  nineteen,  is  reported  by  Orfila.  She 
was  found  dying  on  the  highway.  The  symptoms  mentioned  were 
violent  pains  and  convulsions.  In  the  case  of  a  man  reported  by 
Dr.  Melion,  a  tablespoonful  of  the  strong  acid  was  taken  by  mistake. 
He  was  seized  immediately  with  intense  pain,  and  swallowed  largely 
of  water.     On  the  arrival  of  Dr.  Melion,  he  complained  of  a  burning 
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pain  in  the  chest  and  abdomen  and  a  feeling  of  sickness,  his  mouth 
was  white,  the  skin  covered  with  perspiration,  and  the  pulse  very- 
quick  and  small.  Milk,  carbonate  of  magnesia,  and  oleaginous 
liquids  were  administered;  he  was  vomited  and  purged  freely,  and 
soon  recovered.  [Taylor  on  Poisons.) 

Poisoning  from  acetic  acid  should  be  treated  with  magnesia  or  its 
carbonate  and  free  dilution,  and  afterwards  with  opiates,  to  relieve 
irritation  if  it  continue.  Symptoms  of  gastric  inflammation  must  be 
counteracted  in  the  usual  method. 

Theraijcutic  Application.  Vinegar,  diluted  with  water,  and  sweet- 
ened if  desired,  may  be  advantageously  used  as  a  refreshing  and 
sedative  drink  in  inflammatory  and  febrile  diseases^  active  hemor- 
rhages, and  other  cases  of  excessive  vascular  exciteme7it;  but,  as 
lemon-juice  is  more  agreeable,  and  less  irritating  to  the  stomach,  it 
is  usually  preferred.  Diluted  acetic  acid  has  been  used  with  great 
success  in  scarlatina  by  Dr.  J.  B.  Brown,  of  England;  and  his  prac- 
tice has  been  followed  by  Dr.  B.  F.  Schneck,  of  Lebanon,  Pa.,  with 
no  less  favourable  results.  The  dose  employed  for  a  child  was  about 
a  fluidrachm  and  a  half,  diluted  with  water  and  sweetened,  and  re- 
peated every  four  hours  throughout  the  case.  [Am.  Jourti.  of  3Ied. 
Sci.,  N.  S.,  xxxiv.  27.)  Distilled  vinegar,  or  even  common  vinegar, 
might  be  used  in  the  absence  of  the  officinal  preparation. 

Vinegar  is  not  unfrequently  employed  with  a  view  to  lessen  obesity  ; 
and  it  will  no  doubt  sometimes  produce  this  effect;  but  it  must  usually 
be  at  the  expense  of  the  general  health,  and  is  therefore  a  hazardous 
remedy.  An  instance  is  related,  in  which  a  young  lady  was  appa- 
rently thrown  into  phthisis  by  the  habitual  use  of  vinegar,  with  a 
view  to  obviate  fatness;  and  it  is  very  intelligible  that  it  should  pro- 
duce such  an  effect,  as  nothing  is  more  favourable  to  the  development 
of  the  tuberculous  diathesis  than  that  depreciated  condition  of  the 
general  health,  ascribed  to  the  abuse  of  vinegar. 

With  a  view  to  its  refrigerant  and  diuretic  properties,  it  has  some- 
times been  used  in  dropsy;  and  I  was  informed  by  Dr.  Wm.  W. 
Gregory,  of  North  Carolina,  that  he  had  employed  it  with  great  suc- 
cess in  that  disease,  in  the  quantity  of  a  pint  daily.  It  is  peculiarly 
adapted  to  the  cases  attended  with  general  excitement  or  local  in- 
flammation. In  those  dependent  on,  or  associated  with  anaemia,  it 
might  be  hazardous. 

In  phosphatic  dejyosits  in  the  urine,  it  is  sometimes  beneficial  by 
promoting  acidity  of  that  secretion;  but  its  liability  to  injure  diges- 
tion would  interfere  with  its  long-continued  use  in  this  affection. 
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In  poisoning  hy  the  alkalies  or  their  carbonates,  it  is  one  of  the 
best  antidotes,  and  generally  the  most  convenient. 

It  is  frequently  employed  with  acetate  of  lead,  to  prevent  its  con- 
version into  the  carbonate ;  and,  when  the  same  salt  is  used  externally, 
the  turbidness  caused  by  its  solution  may  be  corrected  by  a  little 
vinegar.  A  few  drops  of  it  render  the  acetate  of  morphia  of  the 
shops,  which  frequently  contains  a  little  undissolved  morphia,  quite 
soluble  in  water. 

As  a  topical  remedy,  vinegar  has  been  applied  to  various  purposes. 
Diluted  with  twice  or  thrice  its  bulk  of  water,  it  has  been  used  as  an 
enema  to  procure  evacuations  from  the  bowels,  to  destroy  the  small 
thread-worm  of  the  rectum,  and  to  check  hemorrhage  from  the 
bowels  and  uterus.  It  has  been  thrown  up  the  nostrils  to  arrest 
epistaxis.  Used  in  warm  fomentation  or  by  lotion,  it  is  supposed 
to  be  beneficial  in  sprains  and  bruises.  Very  much  diluted,  it  is 
useful  in  clearing  the  eye  from  the  dust  of  lime  adhering  to  the  con- 
junctiva. The  vapour  of  vinegar  is  sometimes  refreshing  to  the 
sick;  and  lotions  with  the  liquid  to  the  arms  and  face,  in  febrile 
heat  of  the  skin,  are  often  grateful.  It  is  sometimes  applied  as  a 
stimulant  to  gangrenous  and  ill-conditioned  ulcers ;  and  gargles  of  it 
occasionally  afford  relief  in  anginose  affections. 

The  concentrated  or  glacial  acid  has  been  employed  for  producing 
rubefaction  and  vesication  of  the  skin.  Applied  to  warts  and  corns, 
it  will  sometimes  cause  their  removal.  It  has  been  highly  recom- 
mended in  porrigo  favosa,  or  proper  scaldhead;  each  one  of  the 
small  cryptogamic  eruptions  being  touched  with  it,  by  means  of  a 
camel's-hair  pencil.  Held  to  the  nostrils,  it  is  serviceable  by  its 
pungency  in  partial  or  complete  syncope,  apnoea,  languor,  and  nerv- 
ous headache.  Dropped  on  sulphate  of  potassa,  with  a  little  oil  of 
bergamot,  and  inclosed  in  a  small  glass-stoppered  bottle,  it  forms  an 
agreeable  variety  of  smelling  salts. 

Many  of  the  above  uses  of  acetic  acid  have  no  relation  to  its  prop- 
erties as  an  arterial  sedative;  but  it  is  proper  that  they  should  be 
mentioned;  and  there  is  no  other  place  in  which  this  could  be  done 
more  conveniently  than  the  present. 

The  dose  of  vinegar  is  one  or  two  tablespoonfuls,  which  may  be 
given  in  a  tumbler  of  sweetened  water.  Three  times  this  quantity 
may  be  given  by  enema. 

III.  TARTARIC  ACID.  —  AciDUM  TartaricUM.  U.  S.,  Lond., 
Ed.,  Dub. 

Preparation.     Tartaric  acid  exists,  in  the  free  state,  in  several 
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vegetable  juices,  among  which  arc  those  of  grapes,  tamarinds,  and 
pine-apples.  For  use,  it  is  obtained  from  bitartrate  of  potassa,  by 
first  saturating  the  excess  of  tartaric  acid  in  that  salt  by  means  of 
carbonate  of  lime,  and  then  decomposing,  by  sulphuric  acid,  the  in- 
soluble tartrate  of  lime  produced;  water,  of  course,  being  employe<l 
in  the  process,  to  facilitate  the  reactions.  In  the  last  step  of  the 
process,  insoluble  sulphate  of  lime  is  formed,  and  the  liberated  tar- 
taric acid  remains  in  solution,  from  which  it  is  separated  by  concen- 
tration and  crystallization. 

Properties.  The  crystals  are  irregular  six-sided  prisms,  some- 
times flattened  into  a  tabular  form,  whitish,  translucent,  permanent 
in  the  air,  inodorous,  and  of  a  very  sour  taste,  which  is  agreeable 
when  they  are  in  weak  solution.  As  usually  kept  in  the  shops, 
the  acid  is  in  the  state  of  a  white  powder.  It  is  very  soluble  in 
water,  and  is  soluble  also  in  alcohol.  The  aqueous  solution  under- 
goes decomposition  when  kept.  The  anhydrous  acid  consists  of  4 
equivalents  of  carbon,  2  of  hydrogen,  and  5  of  oxygen ;  which,  in  the 
crystalline  form,  are  united  with  1.  eq.  of  water. 

This  acid  may  be  recognized  by  forming,  with  a  strong  solution  of 
carbonate  of  potassa,  a  copious  precipitate  of  the  bitartrate. 

Effects  on  the  System.  These  are  the  same  as  those  of  the  sour 
vegetable  acids  in  general.  The  acid  is  locally  excitant,  or,  in  a 
concentrated  state,  irritant;  and,  upon  the  system  at  large,  acts  as 
an  arterial  sedative,  with  a  disposition  to  promote  the  urinary  secre- 
tion, and  sometimes  to  act  as  a  laxative. 

Dr.  Christison  states,  in  his  treatise  on  poisons,  that  he  had  given 
a  drachm  to  cats  without  any  observable  inconvenience;  and  men- 
tions an  instance,  on  the  authority  of  a  surgeon  of  his  acquaintance, 
in  which  six  drachms  were  taken  during  twenty-four  hours,  without 
producing  any  troublesome  effects.  Mitscherlich,  however,  killed  a 
rabbit  in  an  hour  with  three  or  four  drachms;  and,  when  less  than 
sufficient  to  cause  death  was  given,  the  symptoms  were  those  of 
depression  and  paralysis.  Dr.  Taylor,  in  his  work  on  poisons,  gives 
the  details  of  a  case,  in  which  a  man,  having  swallowed  an  ounce  of 
the  acid,  dissolved  in  half  a  pint  of  water,  complained  immediately 
of  a  burning  pain  in  his  throat  and  stomach,  and  was  attacked  with 
vomiting,  which  continued  until  his  death,  nine  days  after  it  was 
taken.  Almost  the  whole  of  the  alimentary  canal  was  found  in- 
flamed. The  acid  must,  therefore,  be  considered  as  an  irritant  poi- 
son in  very  large  doses.  The  treatment  of  its  poisonous  effects  is 
the  same  as  in  the  case  of  poisoning  by  acetic  acid. 
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TJierapeiitic  Application.  Dissolved  in  water  and  sweetened,  tar- 
taric acid  may  be  used  as  a  cheap  substitute  for  lemonade  in  febrile 
affections;  but  it  is  less  agreeable,  and  more  apt  to  irritate  the 
stomach.  It  is  chiefly  employed  in  the  preparation  of  efiervescing 
laxative  and  refrigerant  powders.  For  an  account  of  the  Seidlitz 
powders,  in  which  it  forms  an  ingredient,  the  reader  is  referred  to 
the  article  upon  the  tartrate  of  potassa  and  soda,  or  Rochelle  salt. 
The  common  soda  powders,  as  usually  prepared,  consist  of  25  grains 
of  powdered  tartaric  acid  in  one  paper,  and  30  grains  of  bicarbonate 
of  soda  in  another.  When  used,  the  powders  are  dissolved  in  sepa- 
rate portions  of  water,  and  the  two  solutions  then  mixed.  Carbonic 
acid  escapes  with  effervescence,  and  tartrate  of  soda  remains  in  solu- 
tion. The  quantity  of  water  employed  may  be  from  four  to  eight 
fluidounces.  The  preparation  is  taken  while  effervescing,  and  the 
dose  may  be  given  every  two  or  three  hours  in  febrile  affections.  It 
operates  gratefully  as  a  refrigerant,  and  often  as  a  gentle  laxative, 
and  is  much  used.  The  same  ingredients,  previously  well  dried,  may 
be  mixed  in  larger  quantities,  but  in  the  same  proportion,  and  kept 
in  well-stopped  glass  bottles.  A  teaspoonful  of  the  mixture,  thrown 
into  a  gill  of  water,  will  form  an  effervescing  solution,  as  in  the  for- 
mer method.  In  either  case,  simple  syrup,  or  the  syrup  of  orange- 
peel,  may  be  added  to  the  liquid  used.  About  fifteen  grains  of  the 
acid,  dissolved  in  a  tumbler  of  sweetened  water,  produces  an  agree- 
ably sour  solution,  which  may  be  used  for  a  drink  in  fevers. 
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CIj-A^SS    II- 

NERVOUS   SEDATIVES. 

These  are  medicines  which,  by  a  direct  influence,  reduce  nervous 
power,  while  they  also  depress  the  circulation.  They  appear  to 
affect  especially  the  organic  nervous  centres,  without  a  peculiar 
direction  to  the  cerebral  function^;  and  bear  to  the  cerebral  seda- 
tives a  relation  somewhat  similar  to  that  which,  with  an  opposite 
mode  of  action,  the  nervous  stimulants  bear  to  the  cerebral.  It  is 
not  certainly  known  whether  their  sedative  influence  on  the  heart  is 
direct,  or  exercised  through  the  intervention  of  the  nervous  system ; 
but,  as  there  is  a  strong  analogy  in  the  operation  of  the  several 
members  of  the  class,  and,  in  relation  to  digitalis  and  tobacco,  ex- 
periment seems  to  have  determined  that  their  influence  on  the  heart 
is  secondary,  the  same  is  probably  true  of  all. 

Their  effects  on  the  system,  and  therapeutic  application,  will  be 
most  conveniently  considered  in  connection  with  the  several  medi- 
cines individually.  It  will  be  sufficient  here  to  say,  in  general 
terms,  that  they  are  indicated  both  in  nervous  irritation,  and  exces- 
sive action  of  the  heart,  and  especially  in  diseases  which  combine 
these  two  morbid  conditions.  In  inflammation,  so  far  as  the  mere 
reduction  of  the  circulation  and  nervous  excitement  is  required, 
they  are  capable  of  rendering  useful  service;  but  as  they  do  not, 
like  bleeding  and  the  arterial  sedatives,  directly  change  the  charac- 
ter of  the  blood,  they  are  less  efficient  as  antiphlogistics,  and  should 
be  regarded  rather  as  auxiliary  than  as  principal  remedies. 


I.  FOXGLOVE. 

DIGITALIS.  U.S.,  Loncl,  Ed.,  Dub. 

Origin.  This  is  the  product  of  Digitalis  purpurea,  a  beautiful 
herbaceous,  biennial  or  perennial  plant,  indigenous  in  Europe,  and 
cultivated  in  this  country  as  an  ornament  of  gardens,  and  to  a  con- 
siderable extent  also  for  use.     Both  the  leaves  and  seeds  possess 


lOG  *  GENEKAL   SEDATIVES.  [PART   II. 

medicinal  virtues,  the  latter  even  in  greater  proportion  than  the  for- 
mer; but  the  leaves  only  are  officinal,  being  preferred  on  account  of 
the  much  greater  quantity  produced.  They  should  be  collected  in 
the  second  year  of  the  plant,  about  the  period  of  inflorescence;  and 
only  the  full  grown  and  fresh  should  be  chosen.  Being  injured  by 
an  elevated  temperature,  and  by  exposure  to  the  air  and  light,  they 
should  be  carefully  dried  by  a  moderate  heat,  and  kept  in  well-closed 
tin  canisters,  or,  if  powdered,  in  glass-stoppered  bottles  from  which 
the  light  is  excluded.  It  has  been  recommended  to  reject  the  foot- 
stalk and  midrib,  when  they  are  dried,  as  these  parts  are  less  effica- 
cious than  the  expanded  portion  of  the  leaf;  but  this  caution  is 
often  neglected.  The  leaves  should  also  be  dried  and  preserved 
separately,  and  not  compressed  in  the  form  of  those  oblong  cakes, 
which  are  often  kept  in  our  shops;  for,  though  the  medicine  may  be 
of  good  quality  as  existing  in  the  cakes,  it  is  liable  to  be  deteriorated, 
either  by  the  heat  employed  in  drying  them,  or  by  the  decomposition 
consequent  on  the  leaves  being  pressed  while  moist. 

Properties.  The  leaves,  which  are  attached  to  the  stem  by  short 
winged  footstalks,  are  ovate,  about  eight  inches  long  by  three  in 
breadth,  pointed,  obtusely  serrated  on  their  edges,  with  wrinkled, 
velvety  surfaces,  the  upper  of  which  has  a  fine  deep-green  colour, 
the  under  is  more  downy,  and  paler.  They  are  inodorous  when 
fresh,  but  acquire  upon  drying  a  faint  narcotic  smell.  Their  taste 
is  bitter  and  nauseating,  and  their  colour  when  dried  a  dull  green. 
In  powder  they  are  of  a  fine  deep  green.  As  found  in  the  shops, 
they  are  extremely  variable  in  strength,  partly  from  original  defi- 
ciency, and  partly  from  changes  after  collection;  yet  there  are  few 
medicines  in  which  uniformity  of  strength  is  more  desirable;  as, 
being  usually  administered  in  small  doses  at  first,  to  be  gradually  in- 
creased till  their  effects  are  experienced,  which  is  sometimes  not  for 
several  days,  much  valuable  time  is  lost  in  the  preliminary  trial,  if 
they  should  turn  out  to  be  feeble  or  inert.  The  best  test  which  the 
physician  can  apply  is  that  of  the  senses.  He  should  take  care  that 
only  the  proper  substance  of  the  leaf  is  used,  that  it  has  the  green 
colour  without  brownish  stains,  and  that  the  characteristic  bitter  and 
nauseating  taste  should  be  very  obvious.  The  medicine  imparts  its 
virtues  readily  to  water  and  alcohol.  These  virtues  reside  exclusively 
in  a  peculiar  principle  called  digitalin,  which,  as  it  is  separated  for 
use,  and  employed  to  a  considerable  extent,  will  be  described  among 
the  preparations.  By  destructive  distillation,  the  leaves  yield  a 
poisonous  empyreumatic  oil,  which  contains  no  digitalin. 
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1.  Effects  on  the  System. 

Digitalis  is  locally  excitant,  but  powerfully  sedative  to  the  nervous 
and  circulatory  systems,  and  stimulating  to  the  function  of  the  kid- 
neys. "When  the  powder  is  applied  to  the  skin  denuded  of  the 
cuticle,  or  to  a  mucous  surface,  it  causes  painful  irritation,  and,  if 
continued,  inflammation,  sometimes  followed  by  ulcers.  Of  course, 
this  locally  irritant  property  is  exercised  upon  the  stomach,  when 
the  medicine  is  swallowed  in  sufficient  quantity,  and  must  be  taken 
into  account  in  explaining  certain  effects  of  digitalis,  which  might 
otherwise  be  very  wrongly  interpreted. 

Given  in  the  regular  medicinal  doses,  repeated  at  the  proper 
intervals,  and  gradually  increased  if  necessary,  digitalis  is  often,  as 
I  know  from  frequent  observation,  without  any  apparent  effect  upon 
the  system  for  several  days.  In  other  instances  its  peculiar  influence 
is  felt  in  a  few  hours,  and  sometimes  very  speedily.  These  differ- 
ences depend  partly  on  difference  of  strength  in  the  medicine,  and 
partly  also  on  the  extremely  variable  susceptibility  to  its  influence 
in  different  individuals.  Nor  is  the  character  of  the  effect  which  is 
first  produced  always  the  same.  In  some  instances  its  local  opera- 
tion is  first  evident,  in  others  its  action  on  the  kidneys,  and  in  others 
again  its  sedative  influence  on  the  heart,  or  the  nervous  centres.  As 
a  general  rule,  the  local  effect  of  the  medicine,  in  the  doses  referred 
to,  is  scarcely  felt;  at  least  this  is  certainly  true  in  the  great  ma- 
jority of  cases.  Most  frequently  it  is  either  the  diuretic  action,  or 
that  upon  the  circulation,  which  is  first  experienced.  Of  the  former 
of  these  I  shall  treat  under  the  diuretics,  and  will  merely  further 
observe  here,  that  it  is  often  very  powerful,  and  of  inestimable  ser- 
vice in  the  treatment  of  dropsical  diseases.  It  is  with  the  sedative 
operation  of  digitalis  that  we  are  here  concerned.  This  is  usually 
first  evinced  in  the  diminished  frequency  of  the  pulse,  and  after- 
wards in  the  production  of  nervous  symptoms. 

0)1  the  Circulation.  The  great  majority  of  observers  agree  in  the 
statement  that  the  first  effect  of  digitalis,  in  medicinal  doses,  upon 
the  pulse,  is  to  diminish  its  frequency.  This  has  been  noticed,  not 
only  in  relation  to  man,  but  also  in  the  inferior  animals.  In  some 
carefully  conducted  experiments  upon  the  horse,  by  MM.  Bouley 
and  Reynal,  of  the  veterinary  school  of  Alfort,  the  result  in  every 
case,  when  the  medicine  was  given  in  a  therapeutic  dose,  was  to 
reduce  the  frequency  of  the  pulse  and  the  number  of  respirations, 
the  former  effect  generally  commencing  in  eight  or  ten  hours,  and 
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continuing  for  a  day  or  more.  (MM.  Homolle  and  Quevenne,  Arch. 
de  Physiol.,  Jan.  1854,  p.  223.)  In  man,  when  the  medicine  acts, 
the  greatest  amount  of  reduction  usually  occurs  in  from  four  to  six 
hours  after  its  administration.  The  degree  to  which  the  reduction 
sometimes  takes  place  is  very  great.  From  the  natural  standard, 
the  pulse  not  unfrequently  falls  to  fifty  in  the  minute,  and  instances 
have  been  observed  in  which  it  has  sunk  to  thirty,  and  even  lower. 
I  have  often  noticed  that,  with  the  diminution  in  the  frequency  of 
the  pulse,  there  is  an  increase  in  its  volume,  but  not,  as  some  have 
stated,  in  its  force.  On  the  contrary,  the  resistance  under  the  fingers 
is  generally  if  not  invariably  diminished,  in  the  normal  state  of  the 
system ;  and,  if  the  influence  of  the  medicine  is  increased,  it  may 
become  extremely  feeble. 

It  must  be  acknowledged  that  a  very  different  account  of  the 
eff'ects  of  digitalis  on  the  circulation  has  been  given  by  some  writers. 
Thus,  Dr.  James  Sanders,  of  Edinburgh,  who  bases  his  statements 
upon  the  observations  of  2000  cases,  asserts  that  the  first  efiect  is 
almost  instantaneously  to  increase  the  frequency  and  force  of  the 
pulse,  which  sometimes  quickly  subsides,  sometimes  continues  ex- 
cited for  several  days  under  the  use  of  the  medicine;  though  ulti- 
mately, in  the  course  of  a  day  or  two  after  its  exhibition,  a  reduction 
of  the  pulse  may  take  place.  [Treatise  on  Pulmonary  Consumption, 
etc.,  Edin.,  1808,  p.  196-7.)  No  other  writer,  I  believe,  has  gone 
so  far  in  this  direction  as  Dr.  Sanders;  but  several  others  have  main- 
tained the  primarily  stimulant  property  of  digitalis.  The  vast  ma- 
jority of  observers,  however,  have  failed  to  discover  this  effect;  and, 
though  I  have  employed  the  medicine  in  a  very  great  number  of 
cases,  during  a  practice  of  more  than  forty  years,  I  have  rarely  noticed 
any  increased  frequency  of  pulse,  at  any  time,  from  the  use  of  it. 
I  do  not  deny  that  it  may  sometimes  accelerate  the  pulse;  but  much 
more  frequently,  when  any  result  of  this  kind  is  observed,  it  proceeds 
from  some  other  cause  wholly  independent  of  the  digitalis;  and, 
when  the  effect  of  the  medicine,  is  probably  produced  through  the 
sympathy  of  the  circulation  with  the  primary  irritant  impression  of 
the  digitalis  on  the  stomach.  In  the  cases  noticed  by  Sanders,  the 
efiect  on  the  circulation  so  quickly  followed  the  exhibition  of  the 
medicine,  that  absorption  could  not  have  taken  place;  and,  whatever 
increase  of  pulse  occurred,  if  proceeding  from  the  medicine,  must 
have  been  occasioned  by  a  sympathetic  impression  extended  to  the 
heart,  either  from  the  mouth  and  fauces,  or  from  the  gastric  mucous 
membrane.     This  view  is  confirmed  by  the  experiments  of  MM. 
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Bouley  and  Reynal  on  horses,  already  noticed.  It  has  been  stated 
above  that,  when  the  medicine  was  given  to  these  animals  in  thera- 
peutic doses,  that  is,  in  doses  too  small  to  irritate  the  stomach,  it  in- 
variably reduced  the  pulse  Avithout  any  previous  acceleration.  But 
when  a  poisonous  quantity  was  exhibited,  some  excitation  botli  of 
the  pulse  and  respiration  took  place,  before  the  characteristic  pros- 
tration, which  preceded  the  fatal  result.  [Arch,  de  JPJti/sioL,  Jan. 
1854,  p.  216,  etc.)  In  these  instances,  the  gastric  inflammation  pro- 
duced by  the  large  amount  of  the  poison  taken  induced  a  general 
febrile  condition,  antecedent  to  the  characteristic  effects  resulting 
from  the  absorption  of  the  poison.  But  the  strongest  experimental 
proof  of  the  depressing  influence  of  digitalis  on  the  circulation  is  that 
produced  by  Dr.  Traube,  of  Berlin.  In  several  instances  the  infu- 
sion of  digitalis  was  injected  into  the  jugular  vein  towards  the  heart ; 
and  invariably  the  pulse  was  rapidly  and  greatly  reduced  in  fre- 
quency, in  one  instance  falling,  in  a  single  minute,  from  132  to  24. 
If,  after  the  injection,  the  par  vagum  was  cut  on  both  sides,  the 
pulse  quickly  rose  to  more  than  its  original  frequency ;  and  if  the 
division  was  made  prior  to  the  injection,  little  or  no  depression  was 
produced ;  thus  proving  that  the  medicine  had  no  immediate  action 
upon  the  heart  itself,  but  operated  through  the  nervous  centres  in 
the  medulla  oblongata.  But  a  singular  fact  was  developed  by  a  repe- 
tition of  the  injections  successively,  until  a  large  quantity  had  been 
introduced.  Thus,  in  the  same  animal  in  which  the  reduction  above 
mentioned  took  place  immediately  after  the  first  injection,  upon  its 
repetition  several  times,  at  intervals  of  a  few  minutes,  the  fifth  was 
followed  by  an  extraordinary  frequency  of  the  pulse,  which  rose  to 
174.  By  the  large  quantity,  the  nervous  centre  became  paralyzed, 
and  thus  ceased  to  be  able  to  transmit  the  depressing  influence  to 
the  heart,  which  was  now  submissive  to  the  direct  stimulant  action 
of  the  blood,  increased  by  the  locally  irritant  properties  of  the  digi- 
talis. Dr.  Traube  advances  a  somewhat  different  explanation  of  the 
results  here  stated;  but  they  clearly  admit  of  that  which  I  have 
given,  and  confirm  the  view  here  taken  of  the  direct  sedative  influ- 
ence of  digitalis  on  the  circulation,  through  the  nervous  centre  of 
this  function  in  the  encephalon.  (See  Lond.  3Ied.  Times  and  Gaz., 
April  21,  1855,  p.  381.) 

Not  unfrequently,  the  first  change  in  the  pulse  to  be  noticed  is 
intermission,  instead  of  a  regular  subsidence  in  frequency.  This 
I  have  often  observed;  and  I  always  regard  irregularity  of  pulse, 
occurring  after  the  exhibition  of  digitalis,  unless  traceable  to  some 


110  *  GENERAL   SEDATIVES.  [PART   II. 

other  obvious  cause,  as  an  evidence  of  the  commencing  action  of  the 
medicine  upon  the  circulation. 

In  other  cases,  it  is  impossible  to  obtain  from  the  medicine  its 
legitimate  action  upon  the  pulse,  unless  pushed  further  than  pru- 
dence would  warrant.  This  may  be  owing  to  idiosyncrasy  in  the 
patient,  or  to  the  rapid  passing  off  of  the  medicine  by  the  kidneys 
as  fast  as  it  enters  the  circulation,  or  lastly  to  a  tendency  to  irritate 
the  stomach,  so  as  in  this  way  either  to  interfere  with  absorption,  or 
to  counteract  by  an  indirect  stimulation  the  direct  sedative  influence 
of  the  remedy. 

It  was  noticed  by  Dr.  Baildon,  of  Edinburgh,  that  the  influence  of 
digitalis  upon  the  circulation  was  much  aff"ected  by  posture.  The 
pulse  which,  in  his  own  case,  had,  under  the  influence  of  the  medi- 
cine, fallen  from  110  to  40  in  the  recumbent  position,  was  increased 
to  72  when  he  sat,  and  to  100  when  he  stood.  [Ed.  3Ied.  and  Surg. 
Journ.,  iii.  270.)  The  following  explanation  of  this  phenomenon  was 
given  by  me  in  the  first  edition  of  the  U.  S.  Dispensatory,  published 
in  1833.  "It  is  well  known  that  the  pulse  is  always  more  frequent 
in  the  erect  than  in  the  horizontal  posture,  and  the  difi'erence  is 
greater  in  a  state  of  debility  than  in  health.  Digitalis  diminishes 
the  frequency  of  pulsations  of  the  heart  by  a  directly  debilitating 
power ;  and  this  very  debility,  when  any  exertion  is  made  which  calls 
for  increased  action  in  that  organ,  causes  it  to  attempt,  by  an  in- 
crease in  the  number  of  its  contractions,  to  meet  the  demand  which 
it  is  unable  to  supply  by  an  increase  of  their  force."  This  I  still 
consider  to  be  the  true  explanation,  with  the  exception  that  the  medi- 
cine should  be  stated  as  acting  on  the  heart  through  its  encephalic 
nervous  centre,  instead  of  immediately  upon  the  organ.  The  result 
is  in  perfect  accordance  with  the  general  views  here  given  of  the 
action  of  digitalis. 

On  the  Respiration.  The  depressing  efiect  of  the  medicine  upon 
the  respiratory  function,  though  shown,  by  the  experiments  of  MM. 
Bouley  and  Reynal  upon  the  horse,  to  accompany  in  that  animal  the 
similar  influence  on  the  circulation,  has  not  been  so  satisfactorily 
established  in  reference  to  man.  Experiments  upon  the  subject  have 
led  to  the  conclusion,  that  the  function  is  sometimes  accelerated,  but 
more  frequently  diminished ;  and  it  would  seem  that  the  simple  reduc- 
tion of  the  heart's  action  ought  to  be  followed  as  a  necessary  conse- 
quence by  that  of  respiration.  {3IM.  Homolle  and  Quevenne,  ut 
supra,  p.  316.) 

On  Temperature.     There  does  not  appear  to  be  much  more  cer- 
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tainty  as  to  the  effects  of  the  medicine  upon  the  temperature  of  the 
body.  While  MM.  Dumdril,  Deraarquay,  and  Lccointc  found  the 
temperature  increased  eight  times  and  diminished  once  in  dogs, 
MM.  Bouley  and  lleynal  have  noticed  a  diminution  of  it  in  horses 
from  therapeutic  doses  {ibid.,  p.  236),  and  Dr.  Traube  states,  as  the 
result  of  his  observations,  that  it  lowers  the  temperature  in  febrile 
and  intlaramatory  diseases.  {Arch.  Gen.,  4e  si^r.,  xxviii.  338.)  In 
relation  to  the  first  series  of  experiments,  it  should  be  stated  that 
they  were  made  with  doses  of  fifteen  grains  or  more  of  the  extract 
of  digitalis ;  so  that,  as  with  the  similar  experiments  with  poisonous 
doses  on  horses,  it  might  be  expected  that  the  temperature  should 
be  raised,  like  the  cumulation,  through  the  sympathetic  effect  of  the 
irritation  of  stomach,  before  the  proper  influence  of  the  medicine 
on  the  nervous  centres  could  be  obtained.  So  far  as  I  have  myself 
noticed  the  effects  of  digitalis  in  this  respect,  they  correspond  with 
the  observations  of  Dr.  Traube.  There  is  no  doubt  that,  in  the  cases 
in  which  it  produces  great  depression  of  the  circulation,  with  nausea 
and  vomiting,  it  reduces  the  temperature  in  a  corresponding  degree. 
On  the  Nervous  System.  All  the  effects  on  the  circulation  above 
detailed  may  often  be  obtained  from  digitalis  without  any  serious 
disturbance  of  the  nervous  system ;  but  sometimes  the  influence  of 
the  medicine  seems  to  be  early  directed  to  the  cerebral  centres,  even 
in  small  doses;  and,  if  the  quantity  be  increased  after  the  reduction 
of  the  pulse,  or  if  the  same  doses  be  continued  undiminished,  the 
nervous  symptoms  become  prominent.  The  first  effect  of  this  kind 
usually  experienced  is  a  sense  of  weight,  or  stricture,  or  slight  pain 
in  the  head,  especially  over  the  brow,  which  is  followed  by  buzzing 
in  the  ears,  disorder  or  dimness  of  vision,  vertiginous  feelings,  general 
muscular  weakness,  and  sometimes  a  tendency  to  syncope.  There  is 
no  antecedent  mental  exhilaration  which  I  have  ever  been  able  to  dis- 
cover ;  and  the  intellect,  instead  of  being  for  a  time  invigorated,  as 
by  opium,  is  weakened,  as  evinced  by  the  mental  confusion,  halluci- 
nations, and  slight  delirium,  which  often  attend  the  over-action  of 
the  medicine.  Violent  delirium  is  said  to  be  sometimes  induced;  but 
I  have  never  witnessed  it.  The  medicine  occasionally  causes  drowsi- 
ness, but  this  is  not  an  ordinary  result.  On  the  contrary,  it  not  un- 
frequently  occasions  wakefulness  when  taken  too  largely,  or  acting 
with  unexpected  violence  in  medicinal  doses.  A  feeling  of  irritation 
is  sometimes  experienced  in  the  pharynx  and  oesophagus,  which  may 
be  extended  to  the  larynx,  giving  rise  to  hoarseness.  But  among 
the  most  frequent  effects  of  over-doses  are  nausea  and  vomiting,  which 
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are  sometimes  excessive,  and  are  now  and  then  attended  with  purging. 
The  nausea  and  vomiting  are  to  be  ascribed  more  to  an  operation  on 
the  cerebral  centres,  than  directly  on  the  raucous  coat  of  the  stom- 
ach ;  for  they  are  said  to  be  produced  when  the  medicine  is  introduced 
into  the  veins,  or  into  the  cellular  tissue. 

Some  writers  have  ascribed  these  nervous  phenomena  to  a  stimu- 
lant operation  on  the  nervous  centres ;  but  they  seem  to  have  lost 
sight  of  the  well-known  fact,  that  depression  and  irritation  of  the 
cerebral  centres  often  make  themselves  known  by  symptoms  in  many 
respects  identical,  and  that  neither  one  nor  the  other  condition  can 
be  determined  by  the  phenomena  which  are  common  to  both.  But 
that  the  condition  of  the  cerebral  functions,  as  of  the  nervous  system 
generally,  is  one  of  depression,  may  be  inferred  from  the  absence  of 
that  temporary  elevation  of  the  intellectual  and  emotional  functions 
which  characterizes  the  true  cerebral  stimulants,  from  the  deficiency 
of  muscular  power  without  anterior  increase,  from  the  paleness  of 
face  and  diminished  supply  of  blood  to  the  brain,  and  from  the  gen- 
eral tendency  to  prostration  when  the  operation  of  the  medicine  is 
in  excess. 

To  the  efi'ects  upon  the  nervous  centres  must  be  ascribed  the  re- 
markable depressing  influence  of  digitalis  upon  the  genital  organs, 
and  the  sexual  propensity,  as  observed  by  Dr.  Brughmans,  of  Bel- 
gium, and  the  useful  employment  of  it  in  certain  affections  of  these 
organs,  as  first  suggested  by  M.  L.  Corvisart,  of  Paris.  But,  while 
such  a  sedative  action  is  claimed  for  the  medicine  upon  the  generative 
functions,  a  power  of  exciting  uterine  contraction  has  also  been 
ascribed  to  it,  of  which  more  will  be  said  hereafter.  The  chief  evi- 
dence of  its  possession  of  the  latter  power  is  afforded  by  its  very 
happy  influence  over  uterine  hemorrhage,  as  employed  by  Mr.  W. 
H.  Dickinson,  in  St.  George's  Hospital,  London  [Medico -Chirurg. 
Trans. ^  xxxix.);  but  it  cannot  be  denied  that  this  effect  may  be 
ascribed  as  well  to  a  sedative  operation  upon  the  uterine  capillaries, 
as  to  stimulation  of  the  motor  function. 

Poisonous  Effects.  Hitherto  I  have  treated  of  the  efi'ects  of  digi- 
talis in  therapeutic  doses.  Even  from  such  doses,  too  rapidly  in- 
creased or  too  long  continued,  the  most  alarming  effects  have  been 
frequently  experienced,  ending  sometimes  in  death.  The  following 
are  the  symptoms  usually  resulting  from  a  poisonous  quantity  given 
at  once,  or  at  short  intervals.  The  efiects  on  the  stomach  and  bowels 
may  come  on  soon  after  the  taking  of  the  poison ;  those  on  the  nerv- 
ous system  do  not  generally  occur,  at  least  in  their  greatest  inten- 
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sity,  until  some  hours  have  chipscd;  and  it  is  highly  probahle  tliat 
the  latter  are  often  in  a  considerable  degree  prevented,  and  life 
saved,  by  the  evacuation  of  tlic  poison  consequent  on  the  former. 
Excessive  nausea  and  vomiting  with  or  without  purging,  griping 
pains  in  the  stomach  and  bowels,  thirst  and  dryness  of  the  throat, 
hiccough,  an  extremely  feeble,  small,  irregular,  and  generally  slow 
pulse,  paleness  of  the  surface,  cold  extremities  and  universal  cold 
sweats,  great  muscular  relaxation  and  debility,  faintness,  headache, 
vertigo,  sometimes  delirium,  perverted  vision,  insensibility  to  light, 
dilated  pupil,  cramps  and  convulsions,  sunken  features,  and  ultimately 
comn,  are  the  phenomena  ordinarily  present  in  very  threatening  or 
fatal  cases.  A  copious  flow  of  saliva  has  also  been  observed;  but 
this  is  a  very  frequent  attendant  on  nausea  from  whatever  cause. 
Death  usually  occurs  after  a  considerable  period,  in  the  greater 
number  of  cases,  probably,  between  twenty  and  thirty  hours  from 
the  taking  of  the  poison.  The  appearances  after  death  are  marks 
of  inflammation  in  the  stomach  and  bowels,  dark  and  uncoagulable 
blood,  and  a  loss  of  contractility  in  the  heart. 

The  quantity  capable  of  causing  death  has  not  been  determined. 
In  general,  when  fatal  results  have  followed  one  or  a  few  doses  of 
the  poison,  the  quantity  known  to  have  been  taken  has  been  indefi- 
nite, as,  for  example,  draughts  of  a  strong  decoction  of  the  leaves, 
of  a  handful  of  the  leaves  boiled  in  water,  etc.  Poisonous  symptoms 
of  the  most  alarming  kind  have  been  produced  by  a  drachm  of  the 
powder;  but  the  patient  recovered.  In  Pereiras  3Iateria  Medica, 
it  is  stated  that  a  respectable  practitioner  of  Sufi'olk,  England,  was 
in  the  habit  of  giving  an  ounce  of  the  tincture  at  one  dose,  and,  if 
he  found  no  effect  at  the  end  of  twenty-four  hours,  of  repeating  the 
dose,  which  then  rarely  failed  to  lower  the  pulse  in  the  desired  de- 
gree; and  this  was  done  not  only  with  safety,  but  with  decided 
advantage.  Sometimes  vomiting  quickly  followed;  but  never  any 
dangerous  symptom.  Dr.  Pereira  himself  frequently  gave  a  drachm 
of  the  best  tincture  three  times  daily  for  a  fortnight,  without  any 
marked  eff"ect.  The  tincture,  well  prepared,  contains  the  virtues  of 
a  drachm  of  the  leaves  in  a  fluidounce.  These  facts  are  no  doubt 
authentic ;  but  they  only  prove  the  great  difference  of  susceptibility 
to  the  action  of  digitalis,  and  offer  no  ground  for  the  use  of  the  medi- 
cine in  so  large  a  dose.  I  should  consider  that,  after  what  has  been 
made  known  of  the  occasional  powerful  action  of  the  medicine,  a  prac- 
titioner who  should  administer  an  ounce  of  the  tincture  at  one  dose, 
VOL.  II. — 8 
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to  an  individual  not  accustomed  to  its  use,  would  be  guilty  of  man- 
slaughter, should  the  patient  die  from  the  effects  of  the  medicine. 

The  treatment  adapted  to  poisoning  from  a  large  dose  of  digitalis, 
if  the  patient  has  not  vomited,  is  to  administer  ipecacuanha  till  this 
effect  is  produced ;  if  vomiting  has  taken  place,  to  assist  in  washing 
out  the  stomach  by  means  of  copious  draughts  of  warm  water  or  de- 
mulcent drinks,  to  which  tannic  acid  may  be  added,  in  order  to  form 
an  insoluble  compound  with  the  active  principle.  Afterv/ards,  opium 
should  be  administered  by  the  rectum  or  stomach,  a  sinapism  applied 
to  the  epigastrium,  and  the  strength  supported,  if  necessary,  by  wine- 
whey,  carbonate  of  ammonia,  etc. 

Permanence  of  Operation  and  Cumulative  Tendency.  There  are 
two  circumstances  in  the  operation  of  digitalis,  which,  from  their 
practical  importance,  require  particular  notice.  One  of  these  is  the 
long  continuance  of  its  effects,  after  having  been  once  produced, 
without  its  further  administration,  and  the  other  its  tendency  to  a 
cumulative  operation. 

Not  unfrequently  the  reduction  of  the  pulse  produced  by  digitalis, 
or  the  increased  flow  of  urine  occasioned  by  it,  will  last  to  a  greater 
or  less  extent  for  days,  if  brought  about  by  the  continued  use 
of  small  doses  of  the  medicine;  and,  when  any  decided  symptoms 
appear,  they  do  not  subside  completely  until  after  seven  or  eight  days 
or  more. 

Soon  after  foxglove  came  into  use,  attention  was  called  to  its  re- 
markable property,  after  having  been  given  daily,  in  small  but 
increasing  doses,  for  a  considerable  time,  without  observable  effect, 
of  beginning  abruptly  to  act  with  great  energy,  as  if  with  the  accu- 
mulated effect  of  all  that  had  been  previously  taken.  Alarming 
instances  of  this  kind  were  not  unfrequently  observed ;  and  some- 
times fatal  effects  occurred.  Dr.  Blackall  mentions  a  case,  in  which 
death  appeared  to  be  caused  by  two  drachms  of  the  infusion,  taken 
daily  for  some  time.  I  myself,  many  years  since,  witnessed  the  death 
of  a  boy,  with  symptoms  strongly  resembling  those  of  poisoning  by 
digitalis,  who  had  for  some  time  been  taking  the  ordinary  doses,  with- 
out effect,  for  dropsy.  Nevertheless,  I  have  no  doubt  that  the  danger 
from  this  cause  has  been  over-estimated;  and  many  have  been  deterred 
from  the  efficient  use  of  the  medicine  by  causeless  apprehension.  It 
is  always  proper  to  commence  with  a  small  dose,  smaller  indeed  than 
will  be  likely  to  produce  any  visible  effect  of  itself;  because  there  is 
in  some  a  most  remarkable  susceptibility  to  the  action  of  the  medi- 
cine.    Even  two  grains  have  produced  alarming  symptoms.     But 
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•with  this  caution,  and  due  care  and  watchfulness  in  the  increase  of 
the  dose,  I  believe  that  the  therapeutic  influence  of  the  medicine  can 
always  be  obtained  without  danger.  In  regard  to  its  cumulative 
operation,  should  no  observable  effect  have  been  produced,  with  gradu- 
ally increasing  doses,  by  the  time  that  a  poisonous  quantity  has  been 
taken  altogether,  a  drachm  of  the  powder,  or  a  fluidouncc  of  the  tinc- 
ture for  example,  it  would  be  advisable  to  suspend  the  medicine  for  a 
few  days,  and  afterwards  resume,  if  thought  advisable. 

Slow  Diminution  of  Smceptihility.  Another  fact  of  value,  in 
reference  to  the  operation  of  digitalis,  is  that  the  susceptibility  to  its 
influence  decreases  slowly;  so  that,  after  having  ascertained  the 
effective  dose,  it  will  not  be  necessary,  as  in  the  case  of  opium  and 
other  cerebral  stimulants,  to  increase  it  rapidly  in  order  to  sustain  a 
given  eff'ect. 

2.  3Iode  of  Operation. 

After  what  has  been  already  said,  little  will  be  required  upon 
this  point.  The  reader  is  aware  of  my  belief  that  digitalis  is  a 
local  excitant,  and  that,  when  given  in  large  doses  by  the  stomach,  it 
is  capable  of  irritating  or  even  inflaming  that  organ,  and  thus  of  pro. 
ducing  a  general  sympathetic  excitement,  attended  with  increased 
frequency  of  pulse  and  heat  of  the  body;  but  that,  when  taken  in 
quantities  insufficient  to  irritate  the  stomach,  it  is  in  no  degree  capa- 
ble of  exciting  the  heart,  or  augmenting  the  temperature.  He  is 
also  aware,  that  I  consider  the  essential  eff"ects  of  the  medicine  upon 
the  system  generally,  to  be  sedative  to  the  nervous  centres  and  the 
circulation,  and  to  the  latter  through  its  influence  on  the  former. 
There  can  be  no  doubt  that  these  eff'ects  are  produced  through  ab- 
sorption. It  is  true  that  the  active  principle  of  digitalis  has  not 
been  discovered  in  the  urine;  but  the  proportion  of  digitalin  is  so 
exceedingly  minute,  in  relation  to  the  effect  produced,  that  this 
should  not  be  expected.  The  proof  of  absorption  is  affbrded  by  the 
facts,  that,  when  injected  into  the  cellular  tissue,  it  is  capable  of  pro- 
ducing the  same  effects  as  when  exhibited  by  the  stomach;  that  its 
diuretic  operation  has  been  induced  by  its  application  to  the  surface 
of  the  body;  and  that,  when  introduced  into  the  blood-vessels,  it  acts 
in  the  same  manner  as  when  brought  in  other  modes  into  contact 
with  the  body,  though  more  rapidly.  The  evidence  of  its  primary 
influence  upon  the  nervous  centres,  and  through  them  on  the  heart, 
is  aff"orded  by  the  fact  already  stated  that,  if  the  par  vagum  be 
divided  on  both  sides,  it  ceases  to  reduce  the  heart's  action,  and  in 
moderate  quantities  produces  no  effect  upon  it.     The  dark  and  liquid 
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■with  pericardial  or  endocardial  inflammation.  Under  these  circum- 
stances, it  is  all-important  to  quiet  the  heart,  the  movements  of  which 
are  acting  as  a  perpetual  source  of  irritation  to  the  inflamed  mem- 
branes. It  may  here  in  general  be  usefully  associated  with  calomel, 
and  almost  always  with  nitre. 

Scrofulous  inflammation  is  often  attended  with  a  frequent  pulse, 
which  it  is  generally  not  permitted  to  reduce  by  bleeding,  and  in 
which  even  the  antimonials  may  be  contra-indicated,  either  by  their 
tendency  to  nauseate,  or  their  efi'ect  in  impairing  the  blood.  Digitalis 
may  be  usefully  employed  in  these  cases,  in  connection  with  the  ap- 
propriate tonics  and  alteratives.  It  has  already  been  stated,  that 
scrofula  was  the  complaint  in  which  digitalis  was  first  used. 

Fevers.  In  the  febrile  state,  not  less  than  in  the  inflammatory, 
there  would  seem  to  be  an  indication  for  the  sedative  efi"ects  of  digi- 
talis on  the  heart  and  nervous  system;  but  experience  has  not  pro- 
nounced more  decidedly  in  its  favour,  in  the  idiopathic  fevers,  than 
in  the  phlegmasiie.  Something  more  than  a  reduction  of  the  pulse 
is  necessary  here  also;  and,  in  the  highest  stage  of  excitement, 
digitalis  would  generally  fail  to  produce  even  this  efiect,  unless  in 
hazardous  doses.  When,  however,  the  violence  of  the  disease  has 
abated,  while  the  pulse  remains  very  frequent,  digitalis  may  some- 
times be  usefully  employed,  if  there  be  no  typhous  complication 
present.  It  is  peculiarly  applicable,  combined  with  tonics,  to  those 
cases  of  imperfect  convalescence  from  fever  in  which  the  pulse  con- 
tinues obstinately  frequent. 

In  intermittent  fever^  the  remedy  has  been  employed  by  Bouillaud 
and  others,  as  an  antiperiodic,  with  asserted  success;  but  it  is,  to  say 
the  least,  of  doubtful  efiicacy,  and  should  not  be  confided  in  to  the 
nefflect  of  the  cinchona  alkaloids. 

I  think  I  have  found  considerable  benefit  from  digitalis  in  scarlet 
fever,  in  which  the  extraordinary  frequency  of  the  pulse  is  one  of 
the  most  prominent  symptoms.  I  have  not,  however,  used  it  in  the 
cases  of  young  children,  and  do  not  consider  it  applicable  to  the 
maliffnant  form  of  the  disease. 

Active  Hemorrhage.  In  all  cases  of  active  hemorrhage,  except 
that  from  the  stomach  and  bowels,  in  which  its  local  irritating  prop- 
erty might  prove  hurtful,  there  is  an  indication  for  the  use  of  digi- 
talis, when  the  patient  is  too  weak  to  justify  bleeding,  and  the  pulse 
is  very  frequent.  It  may,  under  such  circumstances,  be  appropriately 
combined  with  acetate  of  lead,  or  other  astringents. 

Phthisis.     At  one  time  digitalis  had  a  high  reputation  in  phthisis ; 
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and  great  success  was  apparently  met  with,  in  the  cure  of  the  dis- 
ease, by  its  use.  The  journals  teemed  with  favourable  reports  of  its 
efficiency.  It  is  needless  to  say  that,  with  the  imperfect  means  then 
existing  of  diagnosticating  thoracic  diseases,  chronic  catarrh  and 
other  affections  of  the  chest  were  not  unfrequently  confounded  with 
genuine  tuberculous  consumption,  and  that  the  cases  cured  belonged 
in  all  probability  to  the  former  category.  No  one  now  expects  to 
cure  phthisis  with  digitalis,  or  even  materially  to  modify  the  diathesis 
upon  which  the  deposition  of  tubercles  depends.  All  that  can  be 
expected  from  it  is  to  control,  in  some  degree,  the  excessive  fre- 
quency of  the  pulse  characteristic  of  the  disease,  to  allay  nervous 
irritation,  and  to  diminish  night-sweats,  or  promote  absorption,  by 
its  diuretic  influence ;  and  these  effects  can  probably  be  obtained  in 
general  as  well  by  other  measures,  less  liable  to  disturb  the  digestive 
organs,  which  it  is  important  to  keep  in  as  healthy  a  state  as  pos- 
sible. Still,  there  are  occasions,  in  the  course  of  phthisis,  in  which 
the  remedy  may  be  advantageously  resorted  to  as  a  palliative,  espe- 
cially to  quiet  the  action  of  the  heart,  and  favour  the  absorption  of 
effused  liquid,  though  caution  is  necessary  to  prevent  the  prostrating 
effect  of  over-doses. 

Disease  of  the  Heart  and  Arteries.  Perhaps  in  no  affection  does 
digitalis  act  more  happily,  as  a  sedative,  than  in  diseases  of  the 
heart.  It  is  called  for  in  these  complaints,  whether  functional  or 
organic,  whenever  the  heart  beats  too  strongly  or  too  frequently, 
provided,  in  the  latter  case,  the  frequency  is  not  a  pure  result  of 
debility.  Notice  has  already  been  taken  of  its  use  in  endocarditis 
and  pericarditis. 

In  hypertrophy  of  the  heart,  without  valvular  disease,  and  the 
pure  result  of  cardiac  irritation,  it  is  an  admirable  remedy,  in  con- 
nection with  a  due  amount  of  depletion,  rest,  and  low  diet.  In  this 
affection,  the  heart  should  be  kept  under  its  influence  for  a  long 
time;  the  remedy  being  only  occasionally  intermitted  for  a  few  days, 
in  order  to  prevent  serious  consequences  from  accumulation.  A 
longer  intermission  than  a  week,  on  this  account,  is  never  neces- 
sary; and,  at  these  times,  the  place  of  digitalis  may  be  supplied 
with  some  other  one  of  the  nervous  sedatives,  especially  hydrocyanic 
acid. 

In  hypertrophy,  with  valvular  disease,  and  dependent  upon  it,  the 
remedy  is  less  beneficial;  because  the  overgrowth  of  the  muscle  is 
usually  a  provision  of  nature,  under  these  circumstances,  to  regulate 
the  movement  of  the  blood,  disturbed  by  the  deranged  state  of  the 
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with  pericardial  or  endocardial  inflammation.  Under  these  circum- 
stances, it  is  all-important  to  quiet  the  heart,  the  movements  of  which 
are  acting  as  a  perpetual  source  of  irritation  to  the  inflamed  mem- 
branes. It  may  here  in  general  be  usefully  associated  with  calomel, 
and  almost  always  with  nitre. 

Scrofulous  inflammation  is  often  attended  with  a  frequent  pulse, 
which  it  is  generally  not  permitted  to  reduce  by  bleeding,  and  in 
which  even  the  antimonials  may  be  contra-indicated,  either  by  their 
tendency  to  nauseate,  or  their  efiect  in  impairing  the  blood.  Digitalis 
may  be  usefully  employed  in  these  cases,  in  connection  with  the  ap- 
propriate tonics  and  alteratives.  It  has  already  been  stated,  that 
scrofula  was  the  complaint  in  which  digitalis  was  first  used. 

Fevers.  In  the  febrile  state,  not  less  than  in  the  inflammatory, 
there  would  seem  to  be  an  indication  for  the  sedative  efi"ects  of  digi- 
talis on  the  heart  and  nervous  system;  but  experience  has  not  pro- 
nounced more  decidedly  in  its  favour,  in  the  idiopathic  fevers,  than 
in  the  phlegmasise.  Something  more  than  a  reduction  of  the  pulse 
is  necessary  here  also;  and,  in  the  highest  stage  of  excitement, 
digitalis  would  generally  fail  to  produce  even  this  efi'ect,  unless  in 
hazardous  doses.  When,  however,  the  violence  of  the  disease  has 
abated,  while  the  pulse  remains  very  frequent,  digitalis  may  some- 
times be  usefully  employed,  if  there  be  no  typhous  complication 
present.  It  is  peculiarly  applicable,  combined  with  tonics,  to  those 
cases  of  imperfect  convalescence  from  fever  in  Avhich  the  pulse  con- 
tinues obstinately  frequent. 

In  intermittent  fever,  the  remedy  has  been  employed  by  Bouillaud 
and  others,  as  an  antiperiodic,  with  asserted  success ;  but  it  is,  to  say 
the  least,  of  doubtful  efficacy,  and  should  not  be  confided  in  to  the 
neglect  of  the  cinchona  alkaloids. 

I  think  I  have  found  considerable  benefit  from  digitalis  in  scarlet 
fever,  in  which  the  extraordinary  frequency  of  the  pulse  is  one  of 
the  most  prominent  symptoms.  I  have  not,  however,  used  it  in  the 
cases  of  young  children,  and  do  not  consider  it  applicable  to  the 
malignant  form  of  the  disease. 

Active  Hemorrhage.  In  all  cases  of  active  hemorrhage,  except 
that  from  the  stomach  and  bowels,  in  which  its  local  irritating  prop- 
erty might  prove  hurtful,  there  is  an  indication  for  the  use  of  digi- 
talis, when  the  patient  is  too  weak  to  justify  bleeding,  and  the  pulse 
is  very  frequent.  It  may,  under  such  circumstances,  be  appropriately 
combined  with  acetate  of  lead,  or  other  astringents. 

Phthisis.     At  one  time  digitalis  had  a  high  reputation  in  phthisis ; 
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and  great  success  was  apparently  met  wltli,  in  the  cure  of  the  dis- 
ease, by  its  use.  The  journals  teemed  with  favourable  reports  of  its 
efficiency.  It  is  needless  to  say  that,  with  the  imperfect  means  then 
existing  of  diagnosticating  thoracic  diseases,  chronic  catarrh  and 
other  aiFections  of  the  chest  were  not  unfrcquently  confounded  with 
genuine  tuberculous  consumption,  and  that  the  cases  cured  belonged 
in  all  probability  to  the  former  category.  No  one  now  expects  to 
cure  phthisis  with  digitalis,  or  even  materially  to  modify  the  diathesis 
upon  which  the  deposition  of  tubercles  depends.  All  that  can  be 
expected  from  it  is  to  control,  in  some  degree,  the  excessive  fre- 
quency of  the  pulse  characteristic  of  the  disease,  to  allay  nervous 
irritation,  and  to  diminish  night-sweats,  or  promote  absorption,  by 
its  diuretic  influence;  and  these  effects  can  probably  be  obtained  in 
general  as  well  by  other  measures,  less  liable  to  disturb  the  digestive 
organs,  which  it  is  important  to  keep  in  as  healthy  a  state  as  pos- 
sible. Still,  there  are  occasions,  in  the  course  of  phthisis,  in  which 
the  remedy  may  be  advantageously  resorted  to  as  a  palliative,  espe- 
cially to  quiet  the  action  of  the  heart,  and  favour  the  absorption  of 
effused  liquid,  though  caution  is  necessary  to  prevent  the  prostrating 
effect  of  over-doses. 

Disease  of  the  Heart  and  Arteries.  Perhaps  in  no  affection  does 
digitalis  act  more  happily,  as  a  sedative,  than  in  diseases  of  the 
heart.  It  is  called  for  in  these  complaints,  whether  functional  or 
organic,  whenever  the  heart  beats  too  strongly  or  too  frequently, 
provided,  in  the  latter  case,  the  frequency  is  not  a  pure  result  of 
debility.  Notice  has  already  been  taken  of  its  use  in  endocarditis 
and  pericarditis. 

In  TiypertropJiy  of  the  hearty  without  valvular  disease,  and  the 
pure  result  of  cardiac  irritation,  it  is  an  admirable  remedy,  in  con- 
nection with  a  due  amount  of  depletion,  rest,  and  low  diet.  In  this 
affection,  the  heart  should  be  kept  under  its  influence  for  a  long 
time ;  the  remedy  being  only  occasionally  intermitted  for  a  few  days, 
in  order  to  prevent  serious  consequences  from  accumulation.  A 
longer  intermission  than  a  week,  on  this  account,  is  never  neces- 
sary; and,  at  these  times,  the  place  of  digitalis  may  be  supplied 
with  some  other  one  of  the  nervous  sedatives,  especially  hydrocyanic 
acid. 

In  hypertrophy,  with  valvular  disease,  and  dejyendent  upon  it,  the 
remedy  is  less  beneficial;  because  the  overgrowth  of  the  muscle  is 
usually  a  provision  of  nature,  under  these  circumstances,  to  regulate 
the  movement  of  the  blood,  disturbed  by  the  deranged  state  of  the 
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valvular  openings.  To  illustrate  mj  meaning,  I  would  merely  ad- 
duce the  instances  of  constriction  of  the  aortic  orifice,  and  imperfect 
closure  of  the  mitral  valves;  in  the  former  of  which  the  left  ventri- 
cle becomes  hypertrophied,  in  order  that  it  may  compensate,  by  the 
force  of  the  current  of  blood  sent  from  it  into  the  system,  for  the 
deficiency  of  its  volume;  while,  in  the  latter,  a  similar  result  takes 
place,  in  order  that  the  loss  to  the  body  at  large  of  the  portion  of 
blood  regurgitating  with  each  ventricular  contraction,  may  be  coun- 
terbalanced by  the  greater  capacity  and  vigour  of  the  ventricle.  In 
each  of  these  cases,  all  the  functions  would  suffer  from  a  defective 
supply  of  blood,  were  it  not  for  the  hypertrophy;  and  whatever 
tends  to  depress  the  cardiac  action,  must  just  so  far  diminish  this 
counteracting  influence,  and  impair  the  general  health.  The  prin- 
ciple, in  these  cases,  is  to  employ  digitalis  only  when  the  action  is  in 
excess;  in  other  words,  when  the  general  functions  suffer,  in  conse- 
quence of  a  larger  supply  of  blood  than  they  require  for  their 
healthful  performance. 

In  dilatation  of  the  heart,  which  is  generally  associated  with 
anjfimia,  and  in  which  the  tissue  of  the  heart  itself  is  probably 
enfeebled  by  defective  nutrition,  the  use  of  a  sedative  agent  would 
seem  to  be  contra-indicated ;  and  certainly  it  is  necessary  to  exer- 
cise caution  in  the  use  of  digitalis  in  this  afi'ection.  But  when,  as 
often  happens  in  dilatation,  the  heart  acts  excessively  under  the  irri- 
tation sent  to  it  through  the  nervous  centres,  from  the  insufficiently 
supplied  functions,  and  by  this  very  excess  of  action  is  exhausted 
and  still  further  weakened,  digitalis  may  often  be  given  with  great 
benefit,  if  accompanied  with  chalybeates,  the  mineral  acids,  or  other 
tonics,  in  order  to  improve  the  character  of  the  blood.  An  import- 
ant incidental  advantage,  in  these  cases,  is  frequently  its  effect  in 
removing  the  dropsical  effusion,  whether  in  the  pericardium,  the 
other  serous  cavities,  or  the  general  areolar  tissue,  which  so  fre- 
quently complicates  them. 

Functional  jyalpitation  of  the  heart,  either  from  plethora,  anaemia, 
or  mere  nervous  disorder,  is  often  more  or  less  benefited  by  digitalis; 
but  the  remedy  is  applicable  only  to  the  cases  in  which  the  affection 
has  a  certain  degree  of  permanency,  and  not  at  all  to  those  occa- 
sional and  fugitive  attacks  which  occur  under  passing  excitements, 
and  are  so  common  in  hysterical  women,  and  nervous  persons  in 
general.  For  these  it  is  not  sufficiently  quick  in  its  action,  and  is 
much  inferior  to  the  nervous  stimulants,  which  operate  by  equaliz- 
ing excitement.     Whenever  digitalis  is  exhibited,  in  the  more  en- 
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during  cases  of  palpitation,  it  should  be  associated  Avlth  measures 
calculated  to  remove  the  cause;  as  otherwise  it  will  be  of  little  com- 
parative service,  merely  repressing  the  cardiac  excitement,  without 
correcting  the  conditions  of  system  of  which  that  excitement  is  in- 
tended to  be  an  index,  and  sometimes  even  a  remedy.  In  plethoric 
cases,  therefore,  it  should  be  accompanied  with  measures  for  dimin- 
ishing the  quantity  and  lowering  the  quality  of  the  blood,  and,  in 
the  anemic,  with  others  of  an  exactly  opposite  character. 

In  aneurisms  generally,  and  particularly  in  aneurism  of  the  aorta, 
digitalis  sometimes  proves  serviceable  by  lessening  the  distending 
effect  of  the  heart's  contraction,  when  the  circulation  is  too  vigorous 
or  too  much  excited.     It  acts,  however,  only  as  a  palliative. 

Nervous  Diseases.  Sufficient  has  already  been  said  of  the  use  of 
digitalis  in  palpitations  of  nervous  origin.  It  has  been  recommended 
in  some  spasmodic  affections,  as  epilepsy  and  spasmodic  asthma;  and 
may  have  occasionally  proved  serviceable  in  these  diseases ;  but  it  is 
inferior  to  many  other  remedies  more  commonly  employed;  and  is 
peculiarly  indicated  only  when  the  spasmodic  disease  is  attended 
with  a  prevalent  abnormal  frequency  of  pulse.  In  delirium  tremens, 
in  which  it  has  also  been  recommended,  it  is  of  more  doubtful  pro- 
priety ;  fur,  though  it  may  sometimes  beneficially  reduce  the  circula- 
tion when  excited,  there  would  always  be  danger  of  inducing  pros- 
tration, which,  in  this  affection,  when  uncomplicated  with  meningeal 
inflammation,  is,  I  believe,  the  chief  source  of  danger.  Acute  mania, 
when  attended  with  cerebral  and  cardiac  excitement,  and  especially 
when  depletory  measures  may  be  deemed  inappropriate,  and  the 
cerebral  stimulants  are  not  admissible,  may  sometimes  be  advan- 
tageously treated  with  digitalis.  In  nervous  headache  it  is  said  to 
have  been  usefully  employed  in  association  with  sulphate  of  quinia; 
and  great  efficiency  has  been  ascribed  to  it  by  Mr.  Hardwicke,  of 
Rotherham,  England,  in  obstinate  neuralgia.  [Association  3fed. 
Journ.,  June,  1855,  p.  512.) 

Allusion  has  been  made  above  to  the  antaphrodisiac  property, 
said  to  be  possessed  in  an  extraordinary  degree  by  this  medicine. 
In  April,  1853,  the  attention  of  the  profession  was  called,  by  M.  L. 
Corvisart,  in  a  communication  contained  in  the  Union  3Iedicale,  to 
several  cases  of  spermatorrhoea,  which  had  either  been  cured  or  bene- 
fited by  this  remedy,  given  in  the  ordinary  doses  through  the  day. 
{Ann.  de  Therap.,  1854,  p.  50.)  This  favourable  report  of  it  was 
afterwards  confirmed  by  Dr.  Brughmans,  in  the  Journal  de  3Iede- 
cine  of  Brussels  (Nov.  1853),  who  found  it  extremely  useful,  not 
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only  in  the  affection  mentioned,  but  also  generally  in  erethism  of  the 
genital  organs,  such  as  attends  gonorrhoea  and  chancre ;  and,  from 
his  account,  it  may  be  inferred  to  be  equally  applicable  to  the  irrita- 
tions and  inflammations  of  these  parts  from  other  causes.  [Journ.  de 
Fharm.  et  de  Chim.,  Fev.  1854,  p.  152.)  Still  later  (Oct.  1854),  a 
case  of  severe  spermatorrhoea  is  related  by  M.  Laroche,  in  the 
G-azette  Medicale,  which  was  cured  by  the  remedy  in  three  weeks. 
[Lond.  Med.  Times  and  Gaz.,  Nov.  1854,  p.  473.)  Should  it  be 
found  to  fulfil  the  expectations  which  these  reports  in  its  favour  are 
calculated  to  excite,  it  would  prove  a  most  valuable  remedy,  even 
though  possessed  of  no  other  recommendation.  As  previously  stated 
{"page  112),  Mr.  Dickinson,  of  London,  has  found  it  remarkably  effi- 
cient in  uterine  hemorrhage. 

4.  Administration. 

In  cases  admitting  of  delay,  one  grain  of  the  powdered  leaves  may 
be  given,  in  the  form  of  pill,  twice  or  three  times  a  day,  and  increased 
every  other  day  by  one-quarter  or  one-half  of  the  dose,  until  its  effects 
are  experienced,  or  until  from  two  scruples  to  a  drachm  shall  have 
been  taken,  when,  should  it  have  produced  no  sensible  effect,  it  ought 
to  be  suspended  for  a  few  days,  for  fear  of  a  cumulative  operation,  and 
afterwards  resumed.  "When  it  begins  to  operate,  the  dose  for  a  like 
reason  should  be  diminished,  so  as  simply  to  maintain  its  influence; 
and,  if  nausea  and  vomiting,  or  great  prostration  are  produced,  it 
should  be  suspended;  to  be  resumed,  in  a  smaller  dose,  when  these 
effects  have  subsided.  Should  deficiency  of  the  urinary  secretion, 
and  a  confined  state  of  the  bowels  come  on  during  its  administration, 
particular  caution  should  be  used  not  to  press  the  remedy  too  vigor- 
ously. If  these  rules  are  observed,  I  believe  that  it  may  always  be 
given  with  safety. 

In  acute  cases,  as  for  example  in  inflammatory  rheumatism  or  peri- 
carditis, a  grain  may  be  given  every  four  or  six  hours,  its  effects 
being  closely  watched. 

The  officinal  Infusion  (Infusum  Digitalis,  U.  S.)  is  prepared  by 
macerating  a  drachm  of  the  leaves  in  half  a  pint  of  boiling  water, 
and  adding  a  fluidounce  of  tincture  of  cinnamon.  The  dose  of  this 
preparation,  usually  recommended,  is  half  a  fluidounce;  but,  if  the 
infusion  is  well  made,  this  would  be  out  of  proportion  to  the  dose  of 
the  powdered  leaves.  Two  fluidrachms  are  as  much  as  should  be 
given  for  a  commencing  dose.  It  may  be  repeated,  and  otherwise 
regulated,  as  advised  for  the  pill. 
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The  Tincture  (Tinctura  Digitalis,  U.S.)  is  made  in  the  propor- 
tion of  four  ounces  to  two  pints  of  diluted  alcohol.  The  dose  of  this, 
equivalent  to  a  grain  of  the  powder,  is  eight  minims,  or  about  six- 
teen drops,  to  be  repeated  and  increased  as  directed  for  the  pill.  As 
found  in  the  shops,  the  tincture  is  not  unfrequently  feeble,  being  pre- 
pared probably  from  inferior  leaves,  or  from  the  leaf,  midrib,  and 
footstalk  mixed  together.  It  should  have  a  dark  colour,  and  a  very- 
bitter  taste. 

DIGITALIN. — This  is  the  active  principle  of  digitalis,  first  ob- 
tained separate  by  M.  Iloraolle,  of  France,  and  abundantly  proved, 
by  the  experiments  of  MM.  Homolle  and  Quevenne,  to  concentrate 
in  itself  all  the  virtues  of  the  medicine.*  It  is  prepared,  as  recom- 
mended by  these  authors,  in  their  elaborate  treatise  on  the  subject, 
published  in  Bouchardat's  Archives  (Jan.  1854),  by  forming  an  infu- 
sion, precipitating  inert  matter  by  subacetate  of  lead,  precipitating 
the  excess  of  the  salt  of  lead  by  carbonate  and  phosphate  of  soda, 
separating  the  lime  contained  in  the  infusion  by  oxalate  of  ammonia, 
and  then  treating  the  filtered  liquor  with  tannic  acid.  This  forms 
with  the  digitalin  an  insoluble  compound,  which  is  mixed  with  protox- 
ide of  lead,  then  dried,  and  treated  with  alcohol.  The  oxide  of  lead 
separates  the  tannic  acid,  and  the  digitalin  is  dissolved  by  the  alcohol, 
from  which  it  is  separated  by  distilling  off  the  latter.  It  is  purified 
from  accompanying  substances  by  means  of  highly  concentrated 
ether,  which  leaves  the  digitalin  sufficiently  pure  for  use. 

Digitalin  is  in  the  form  of  a  slightly  yellowish  powder;  scarcely 
crystallizable;  unalterable  in  the  air;  of  a  feeble,  peculiar,  aromatic 
odour;  sternutatory  when  brought  near  the  nostriis;  of  a  taste  in- 
tensely bitter,  but  slowly  developed  in  the  mouth;  soluble  in  about 
2000  parts  of  cold,  and  1000  of  hot  water;  very  soluble  in  alcohol 
and  chloroform,  but  very  slightly  so  in  concentrated  ether;  fusible  by 
heat,  but  not  volatilizable  without  change;  inflammable;  and  neuter 
in  its  relations  to  acids  and  alkalies.  It  contains  no  nitrogen.  Its 
characteristic  property  is  that  of  forming  a  green  solution  in  concen- 
trated muriatic  acid. 


*  Unfortunately,  the  discoverer  conferred  upon  it  the  name  of  digitaline,  reserving 
that  of  digitalin  for  another  peculiar  principle  contained  in  the  leaves,  which,  how- 
ever, is  quite  inert.  According  to  the  English  pronunciation  of  these  words,  there 
is  too  little  difference  in  their  sound  to  admit  of  the  retention  of  them  both ;  and  I 
therefore  use  the  term  digitalin  to  express  the  active  principle,  which  is  in  accord- 
ance with  the  nomenclature  for  substances  of  this  kind,  adopted  in  the  U.  S.  Dis- 
pensatory. 
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As  it  is  a  perfectly  ^yell  characterized  principle,  capable  of  being 
prepared  of  definite  strength,  possessing  all  the  medical  virtues  of 
digitalis,  and  producing,  as  shown  by  numerous  observations,  pre- 
cisely the  same  effects  as  that  medicine,  both  in  health  and  disease, 
it  would  form  an  excellent  substitute  for  it,  and  has  been  used  for  the 
purpose  to  a  very  considerable  extent.  Its  advantages  over  the 
leaves,  and  their  officinal  preparations,  are  the  uniformity  of  its 
strength,  and  its  fjicility  of  administration.  According  to  MM. 
Homolle  and  Quevenne,  it  is  most  advantageously  given  in  the  form 
of  minute  pills  or  globules,  in  which  the  medicine  is  enveloped  in  a 
coating  of  sugar,  so  as  to  cover  its  taste.  Upon  the  same  authority, 
one  part  of  it  is  equal  to  50  parts  of  good  digitalis,  and  75  parts  of 
that  medicine  of  medium  quality.  Each  globule,  as  prepared  by 
them,  contains  one  milligramme  (about  g^-  part  of  a  grain)  of  the 
digitalin,  and  five  centigrammes  (about  |  of  a  grain)  of  sugar,  and 
may  be  considered  as  representing  a  grain  of  digitalis.  Forty  of 
these  granules  taken  at  once  have  produced  the  most  alarming  effects, 
from  which,  however,  the  patient  recovered,  probably  from  the  cir- 
cumstance that  the  medicine  produced  copious  vomiting.  {Journ. 
de  Pharm.  et  de  Chiin.,  Nov.  1857,  p.  393.)  The  dose  is  one  glob- 
ule, to  be  given  twice  or  three  times  a  day,  and  managed  in  other 
respects  as  recommended  above  for  the  powdered  leaves.  A  tincture 
of  digitalin,  prepared  by  dissolving  one  grain  in  a  fluidounce  of  alco- 
hol, would  have  the  average  strength  of  good  tincture  of  digitalis, 
and  might  be  given  in  the  same  dose. 

Attempts  have  been  made  to  employ  both  digitalis  and  digitalin  by 
the  endermic  method;  but  they  occasion  so  much  irritation  in  the 
denuded  surface,  that  their  use  in  this  way  is  inconvenient. 


II.  TOBACCO. 

TABACUM.  U.S.,  Lond.,  Ed.,  Buh. 

Origin.  Tobacco  consists  of  the  leaves  of  Nicotiana  Tahacum,  a 
well-known,  annual  plant,  indigenous  in  tropical  America,  and  culti- 
vated in  most  civilized  countries,  but  nowhere  so  extensively  as  in 
the  United  States.  All  parts  of  the  plant  have  medicinal  properties; 
but  the  leaves  only  are  officinal.  These  are  cut  in  August,  dried 
under  cover,  and  then  tied  in  bundles,  in  which  condition  they  come 
into  the  market.  By  drying,  they  acquire  an  odour  not  before  pos- 
sessed, and  are  probably  somewhat  modified  in  other  respects. 
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Properties.  Dried  tobacco  leaves  are  yellowish-brown,  of  a  pecu- 
liar strong  narcotic  odour,  and  a  bitter,  acrid,  nauseating  taste.  Tiicy 
impart  their  virtues  to  water  and  alcohol.  These  virtues  are  destroyed 
or  dissipated  by  long  boiling;  so  that  the  extract  is  nearly  inert. 

Active  Principles.  There  are  two  active  principles  in  tobacco, 
nicotia  and  nicotianin,  the  former  an  organic  volatile  alkali,  the  lat- 
ter a  concrete  volatile  oil.  It  is  the  nicotia  upon  which  the  powers 
of  the  medicine  mainly  depend. 

Nicotia  was  discovered  by  Vauquelin;  but  was  first  obtained  quite 
pure  by  MM.  Henry  and  Boutron.  It  exists  in  the  leaves  combined 
with  an  excess  of  some  organic  acid,  and  becomes  fixed  by  this  com- 
bination. In  the  process  for  procuring  it  employed  by  the  chemists 
last  mentioned,  the  native  salt,  as  it  exists  in  the  leaves,  is  decomposed 
by  means  of  soda,  and  the  nicotia  then  separated  by  distillation.  As 
the  alkaloid  comes  over,  it  is  received  in  sulphuric  acid  diluted  with 
water,  from  which  it  is  again  separated,  in  a  purer  form,  by  the  addi- 
tion of  soda,  and  another  distillation.  As  thus  obtained,  it  is  still 
mixed  with  water  and  ammonia,  the  latter  of  which  is  separated  along 
with  it  from  the  leaves.  From  these  impurities  it  may  be  freed  by 
placing  it  under  the  receiver  of  an  air-pump,  and  exhausting  the  air. 

It  is  a  colourless  or  nearly  colourless  liquid,  somewhat  heavier  than 
water ;  having  little  smell  when  cold,  but  of  a  strong  peculiar  odour 
and  very  ii-ritant  to  the  nostrils  when  heated;  of  an  exceedingly  acrid 
taste;  entirely  volatilizable;  inflammable;  soluble  in  water,  alcohol, 
ether,  and  the  fixed  and  volatile  oils;  of  a  strongly  alkaline  reaction, 
and  capable  of  forming  salts  with  the  acids,  most  of  which  are  crys- 
tallizable,  and  have  the  acrid  taste  of  their  base.  When  fuming 
muriatic  acid  is  brought  near  it,  white  vapours  are  produced  as  with 
ammonia.  It  imparts  a  greasy  stain  to  paper,  which  disappears  upon 
the  application  of  heat.  It  contains  no  oxygen,  but  an  unusually 
large  proportion  of  nitrogen ;  consisting  of  2  equivalents  of  nitrogen, 
20  of  carbon,  and  14  of  hydrogen.  Tobacco  contains  from  two  to 
about  eight  per  cent,  of  it,  according  to  the  quality.  Nicotia  is  a 
powerful  poison,  and  has  been  used  effectually  both  for  murder  and 
suicide.  Two  or  three  drops  of  it  will  destroy  life;  and  its  effects 
in  a  large  dose  are  very  speedy.  In  a  case  which  occurred  a  few 
years  since  in  London,  death  is  supposed  to  have  taken  place  in  from 
three  to  five  minutes.  [Guy's  Hospital  Reports,  1858,  p.  352.)  After 
death  the  blood  has  been  found  dark  and  liquid,  and  the  lungs,  liver, 
and  stomach  strongly  congested. 

Nicotianin  is  procured  by  distilling  the  leaves  with  water.    It  con- 
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cretes  upon  the  surface  of  the  water  distilled,  in  the  form  of  a  fatty 
matter.  It  is  volatile,  with  the  odour  of  tobacco  smoke,  and  some- 
what bitter.  One  grain  of  it  occasions  giddiness  and  nausea  when 
swallowed;  but  the  proportion  contained  in  tobacco  is  too  small  to 
contribute  materially  to  the  effects  of  that  medicine.  The  probability 
is,  that  it  is  developed  in  the  drying  of  the  leaves,  and  that  it  is  the 
odorous  principle  of  the  drug. 

Tobacco  yields  by  destructive  distillation  an  emj^yreumatic  oil, 
which  may  be  obtained  colourless  by  rectification,  but  becomes  brown 
by  time,  and,  as  usually  found  in  the  shops,  is  dark-brown  or  almost 
black,  and  of  a  thickish  consistence.  It  has  an  acrid  taste,  and  pre- 
cisely the  odour  of  old  tobacco  pipes.  Two  drops  of  it  killed  a  dog. 
It  is,  therefore,  very  poisonous;  but,  according  to  the  experiments 
of  Brodie,  it  acts  in  a  manner  quite  different  from  tobacco,  and  must 
consequently  contain  an  energetic  principle  not  pre-existing  in  the 
plant.     It  is  said  to  contain  nicotia. 

1.  Effects  on  the  System. 

Tobacco  is  locally  excitant.  Applied  to  the  mucous  membranes, 
or  the  denuded  cutis,  it  produces  more  or  less  irritation.  Thus,  in 
the  nostrils  it  occasions  sneezing  and  increase  of  secretion,  in  the 
mouth  an  acrid  taste,  and  copious  flow  of  saliva,  in  the  throat  a  pecu- 
liar sensation  of  acrimony  and  heat,  in  the  stomach  a  feeling  of 
warmth,  and  afterwards  nausea  and  vomiting,  and  in  the  rectum  often 
purging.  Its  general  action  is  that  of  a  powerful  sedative  to  the 
nervous  system,  and  through  that  to  the  circulation.  It  often  also 
operates  as  a  diuretic.  The  effects  produced  by  it  upon  the  system 
are  of  the  same  character,  to  whatever  surface  it  may  be  applied. 

When  so  employed  as  to  act  moderately  on  the  system,  without 
nauseating,  it  produces  an  agreeable  tranquillizing  effect,  with  feelings 
of  delicious  languor  and  repose,  which  have  rendered  it  a  favourite 
article  of  luxury  in  all  parts  of  the  world.  With  this  general  nerv- 
ous quietude,  there  is  a  slight  peculiar  impression  on  the  brain,  for 
which  there  is  no  adequate  name,  and  which  only  they  who  have  felt 
it  can  appreciate.  Notwithstanding,  however,  this  feeling  of  calm- 
ness and  repose,  there  is  in  general  no  tendency  to  drowsiness;  but, 
on  the  contrary,  a  disposition  rather  to  wakefulness;  and  persons 
accustomed  to  the  use  of  the  drug,  often  resort  to  it  as  a  means  of 
overcoming  heaviness,  and  facilitating  the  performance  of  intellectual 
tasks,  requiring  concentration  of  thought.  From  this  effect,  tobacco 
has  been  considered  by  some  as  stimulant  to  the  brain.     I  am  dis- 
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posed  to  look  upon  the  effect  as  the  result  of  a  slight  sedative  opera- 
tion, which,  quieting  all  the  little  nervous  uneasiness  and  consequent 
distractions  to  which  most  persons  are  liable,  enables  them  to  fix  their 
attention  upon  the  subject  before  them.  It  is  quite  different  from 
the  exhilaration  and  temporary  invigoration  of  opium  and  alcohol; 
and,  when  augmented  in  degree,  diverges  still  more  from  the  effects 
of  those  cerebral  stimulants,  and  is  indeed  in  direct  opposition  to 
them.  Hence,  opium  and  alcohol  are  among  the  best  counter-agents 
to  the  excessive  influence  of  tobacco;  which  could  not  happen,  if  the 
latter  were  also  stimulating  to  the  brain. 

When  a  person,  unaccustomed  to  the  use  of  tobacco,  takes  it  even 
in  small  quantities,  the  effect  above  mentioned  is  deepened  into  ver- 
tigo, nausea,  and  often  vomiting,  with  feelings  of  epigastric  uneasi- 
ness, general  weakness,  universal  muscular  relaxation,  depression  of 
the  pulse,  coolness  of  the  surface,  faintness,  etc.,  which  are  anything 
but  agreeable,  and  which  are  obviously  the  result  of  a  sedative 
operation.  After  a  few  trials,  however,  the  susceptibility  of  the 
nervous  centres  is  diminished,  and  only  the  slighter  effects  above 
referred  to  are  experienced. 

There  appears  to  me  to  be  a  considerable  analogy  between  the 
influences  which  produce  sea-sickness  and  the  operation  of  tobacco. 
The  first  impression  of  the  vessel,  gently  moving  over  the  waves, 
is  of  the  same  soothing  and  tranquillizing  character,  with  the  same 
peculiar  cerebral  sensation;  but,  in  the  unaccustomed,  this  is  soon 
aggravated  into  vertigo,  nausea,  and  vomiting,  with  all  the  anxiety, 
epigastric  distress,  and  sense  of  general  weakness,  that  characterize 
the  action  of  tobacco. 

Poisonous  Effects.  Tobacco  often  produces  alarming  effects  in 
over-doses,  and  has  in  many  instances  caused  death.  This  rarely 
happens  from  the  medicine  taken  into  the  stomach,  because  it  is 
speedily  rejected  by  vomiting.  But  death  has  often  resulted  from 
its  exhibition  by  the  rectum  in  the  form  of  infusion,  and  Desault 
witnessed  fatal  effects  from  the  smoke  administered  in  the  same  way. 
A  case  is  on  record  in  which  the  juice  of  the  fresh  leaves,  applied 
to  the  head  of  a  boy  of  eight  years,  for  the  cure  of  tinea  capitis, 
caused  death  in  three  hours;  and  alarming  symptoms  have  fre- 
quently followed  the  application  of  the  medicine,  in  various  forms, 
to  wounds  and  ulcerated  or  abraded  surfaces.  The  smoking  of 
tobacco  in  great  excess  has  also  proved  fatal. 

The  symptoms  produced  by  over-doses  of  tobacco  are  excessive 
and  distressing  nausea  and  vomiting,  with  frequent  retching  and  a 
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sense  of  sinking  at  the  epigastrium ;  occasionally  purgation ;  giddi- 
ness, mental  confusion,  dimness  or  perversion  of  vision,  and  some- 
times delirium ;  muscular  weakness,  tremors  of  tlie  limbs,  and  univer- 
sal relaxation;  feelings  of  faintness,  with  great  depression  of  the 
pulse,  which  is  sometimes  slow,  sometimes  frequent,  but  always  small, 
extremely  weak,  and  irregular;  paleness  and  coldness  of  the  surface, 
with  cold  sweats;  and,  towards  the  close  of  fatal  cases,  paralysis, 
drowsiness  or  torpor,  universal  prostration,  and  sometimes,  though 
rarely,  convulsions  before  death.  The  fatal  result  may  be  very 
speedy,  having  sometimes  occurred  in  less  than  an  hour,  though 
more  frequently  after  several  hours. 

In  the  treatment  of  poisoning  hy  tobacco,  the  first  indication  is  to 
remove  the  cause.  Hence,  if  it  has  been  swallowed,  the  stomach 
should  be  washed  out  by  demulcent  drinks;  if  administered  by  the 
rectum,  this  should  be  evacuated  by  a  large  purgative  enema;  if 
applied  to  the  surface,  it  should  be  immediately  removed,  and  the 
surface  cleansed.  Opiates  should  be  administered  by  the  mouth  or 
the  rectum,  a  sinapism  applied  to  the  epigastrium,  and  heated  rube- 
facients to  the  extremities;  and,  if  the  prostration  is  very  great, 
recourse  should  be  had  to  the  alcoholic  and  ammoniacal  stimulants. 

Effects  of  Habitual  Use.  The  habitual  use  of  tobacco  by  smoking, 
chewing,  or  snuffing,  if  indulged  in  moderately,  is  not  generally  pro- 
ductive of  any  obvious  injury  to  the  health;  but,  in  some  individuals 
of  nervous  temperament,  or  great  susceptibility  of  the  nervous  sys- 
tem, it  cannot  be  employed  even  in  small  quantities  without  disad- 
vantage. In  excess,  I  have  no  doubt  that  it  is  often  very  injurious, 
greatly  impairing  the  vigour  of  the  nervous  system  and  of  the  health 
\  generally,  and  probably  shortening  life,  if  not  directly,  at  least  by 
rendering  the  system  less  able  to  resist  noxious  agents.  The  effects 
most  frequently  induced  are  dyspepsia,  defective  nutrition,  paleness 
and  emaciation,  general  debility,  and  various  nervous  disorders,  of 
which  the  most  frequent  are  palpitations  of  the  heart,  hypochon- 
driacal feelings,  and  neuralgic  ])ains,  especially  of  the  head  and 
eyes.  Very  great  habitual  excess  seems  to  be  capable  of  directly 
inducing  a  condition,  similar  to  that  induced  by  the  omission  of 
alcoholic  drinks  in  the  case  of  the  drunkard;  a  condition  promi- 
nently marked  by  muscular  tremors,  obstinate  wakefulness,  and  hal- 
lucinations. The  late  Professor  Chapman  informed  me  that  he  had 
witnessed  several  cases  of  delirium  resulting  from  tobacco,  closely 
resembling  delirium  tremens,  which  ceased  upon  the  omission  of  the 
drug.     This  fact  very  strongly  illustrates   the  opposite  effects  of 
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tobacco  and  alcohol;  a  condition  being  produced  by  the  direct  influ- 
ence of  the  one,  very  analogous  if  not  identical  with  that  resulting 
from  the  omission  of  the  other.  Even  insanity  has  been  ascribed  to 
the  abuse  of  tobacco.  Snuffing  appears  to  be  less  injurious  to  the 
general  health  than  either  smoking  or  chewing;  but  there  can  be  no 
doubt  that  it  is  more  or  less  hurtful  in  excess,  and  at  all  events  it  is 
apt  to  occasion  diminished  susceptibility  of  the  sense  of  smell,  and  a 
disagreeable  alteration  of  the  voice. 

2.  Method  of  Operating. 

The  sedative  eflfects  of  tobacco  are  undoubtedly,  I  think,  produced 
through  the  absorption  of  its  active  principle.  The  proof  of  this  is 
that  it  operates  in  the  same  manner  to  whatever  surface  it  is  applied, 
whether  that  of  the  stomach,  the  rectum,  the  skin,  or  a  fresh  wound. 
Thus,  two  drachms  of  tobacco,  applied  to  a  Avound,  killed  a  dog  in 
an  hour.  The  slightly  excitant  efifect,  sometimes  noticed  in  the  in- 
crease of  the  pulse,  and  of  the  temperature,  may  be  reasonably  as- 
cribed, as  in  the  case  of  digitalis,  to  a  sympathetic  extension  of  the 
local  irritation  produced  by  it.  That  the  primary  general  operation 
is  upon  the  nervous  centres,  is  to  be  inferred  from  the  celebrated 
experiments  of  Sir  B.  Brodie  upon  dogs.  An  infusion  of  tobacco, 
thrown  into  the  rectum,  caused  death  in  an  hour  by  paralyzing  the 
heart.  But,  if  the  animal  were  decapitated,  and  respiration  sus- 
tained artificially,  the  poison  produced  no  efioct  upon  the  circulation, 
though  it  must  have  equally  entered  the  system.  That  death  re- 
sults from  a  cessation  of  the  action  of  the  heart,  and  not  of  respira- 
tion, as  in  the  case  of  cerebral  stimulants,  is  shown  by  the  fact, 
noticed  by  Brodie,  that,  after  apparent  death,  that  organ  was  found 
perfectly  quiescent.  The  empyreumatic  oil  seems  to  act  differently ; 
for,  upon  the  same  authority,  the  heart,  after  apparent  death  from 
that  poison,  was,  on  opening  the  body,  observed  to  be  beating  with 
regularity  and  vigour.  From  what  has  been  stated  of  tobacco  and 
digitalis,  the  reader  must  have  noticed  a  strong  analogy  between 
them;  the  most  striking  difference  being,  that  tobacco  has  less  effect 
in  lowering  the  frequency  of  the  pulse,  and  digitalis  in  producing 
nausea  and  vomiting. 

3.   Therapeutic  Application. 

Tobacco  is  said  to  have  been  first  introduced  into  Spain  by  Her- 
nandez of  Toledo,  not  very  long  after  the  discovery  of  America.     It 
was  sent  to  France  by  John  Nicot,  from  Portugal,  about  the  year 
VOL.  II. — 9 
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1560,  Avhence  originated  the  name  of  Nicotiana,  conferred  upon  the 
genus.  It  was  taken  to  England  upon  the  return  of  the  fleet  under 
Sir  Francis  Drake  from  Virginia,  in  the  year  1586. 

The  use  of  tobacco  as  an  emetic,  diuretic,  errhine,  and  slalogogue, 
I  shall  treat  of  hereafter.  In  the  present  place  we  are  to  consider 
it  as  a  sedative.  It  might  possibly  be  employed,  to  a  considerable  ex- 
tent, for  the  same  purposes  as  digitalis ;  but  its  great  liability  to  produce 
nausea  and  vomiting  has  very  much  limited  its  use  as  a  sedative;  and 
it  is  at  present  employed  almost  exclusively  for  the  production  of  mus- 
cular relaxation,  which  this  very  nauseating  tendency  favours.  It 
appears  to  possess  some  degree  of  anaesthetic  power,  for  which  it  is 
occasionally  though  rarely  used.  The  complaints  in  which  it  is  most 
employed  are  those  characterized  by  spasm,  whether  of  the  voluntary 
or  the  involuntary  muscles.  In  consequence  of  its  emetic  action 
Avhen  taken  into  the  stomach,  it  is  almost  never  administered  in  that 
way  for  its  sedative  effects ;  being  usually  applied  by  enema,  by  in- 
halation, or  externally. 

Strangulated  Hernia.  Probably  tobacco  has  more  reputation  in 
the  cure  of  this  affection  than  for  any  other  purpose.  It  is  certainly 
often  very  effectual,  and  has  in  many  instances  spared  the  necessity 
for  the  operation.  It  is  used  in  the  form  of  enema,  and  acts  by  in- 
ducing complete  muscular  relaxation,  and  possibly  also  by  reducing 
the  capillary  circulation,  and  thus  lessening  the  bulk  of  the  strangu- 
lating structure.  The  plan  recommended  by  the  late  Dr.  Physick 
was  to  inject  half  a  pint  of  the  officinal  infusion,  containing  a  drachm 
to  the  pint,  and,  if  this  did  not  answer  the  purpose  in  half  an  hour, 
to  repeat  the  dose. 

Obstinate  Colic. — Ileus.  When  colic  has  resisted  the  ordinary 
measures  for  producing  relaxation,  tobacco  is  often  resorted  to,  and 
has  in  its  favour  the  recommendation  of  the  highest  medical  authori- 
ties. It  is  particularly  in  cases  of  ileus,  or  those  attended  with  ster- 
coraceous  vomiting,  that  it  has  been  recommended;  but  there  is 
nothing  in  this  particular  phenomenon  which  specially  calls  for  its 
use,  except  in  so  far  as  it  indicates  great  violence  or  obstinacy  in 
the  affection.  In  obstinate  constipation  from  an  unknown  cause, 
whether  attended  with  spasm  of  the  bowels  or  not,  tobacco  may  be 
tried  among  other  measures  for  obtaining  relief  It  has  been  re- 
commended also  particularly  in  colica  pictonum;  but  it  is  not  so 
much  spasm,  as  a  neuralgic  and  paralytic  state  of  the  bowels,  that 
is  to  be  overcome  in  this  affection;  and,  as  there  are  other  remedies 
more  efficacious  for  these  purposes  than  tobacco,  it  is  comparatively 
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little  employed.  In  all  the  above  cases,  the  remedy  is  most  conveni- 
ently used  in  the  form  of  infusion,  administered  by  the  rectum.  The 
smoke,  thrown  up  the  bowels,  has  been  thought  by  some  to  be  more 
efiScacious,  as  it  may  make  its  way  higher  up  the  canal,  and  thus  ex- 
tend its  influence  more  widely;  but  it  is  less  by  a  direct  influence 
on  the  bowels  that  the  medicine  acts,  than  tlirough  the  general  re- 
laxation consequent  on  its  absorption  and  operation  on  the  nervous 
centres;  and,  in  this  respect,  an  equal  eff"ect  may  be  obtained  by  the 
enema,  which  is  besides  much  more  convenient  and  manageable. 
Dr.  Graves,  of  Dublin,  and  others  before  him,  have  found  advantage, 
in  colica  pictonum,  from  the  application  of  tobacco  to  the  abdomen 
externally,  by  means  of  compresses  of  linen  soaked  in  a  strong 
decoction. 

Spasm  of  the  neck  of  the  bladder,  or  of  the  urethra,  with  conse- 
quent retention  of  urine,  may  often  be  relieved  by  tobacco,  employed 
either  by  injection  into  the  rectum,  or  in  the  form  of  a  warm  cata- 
plasm to  the  perineum.  The  same  remedy  has  been  recommended 
in  dysury  or  strangury ;  and,  in  the  form  of  cataplasm  just  referred 
to,  may  be  tried  with  propriety;  but,  as  an  enema,  laudanum  is 
both  more  efficacious,  and  attended  with  less  risk  of  unpleasant  if 
not  serious  effects. 

In  spasm  of  the  glottis,  whether  attendant  upon  inflammation  in 
the  adult,  or  in  the  form  of  croup  in  children,  tobacco  is  sometimes 
of  great  service.  In  the  latter  aff"ection,  it  was  recommended  by  the 
late  Dr.  Godman,  in  the  form  of  snuff"  rubbed  with  simple  cerate, 
and  applied  to  the  surface  of  the  throat  and  chest.  The  late  Pro- 
fessor Chapman  found  the  smoking  of  a  cigar  useful  in  the  same 
disease.  I  have  used  the  remedy  in  the  shape  of  the  leaves,  soaked 
in  hot  water,  and  placed  warm  and  soft  about  the  throat,  as  a  cata- 
plasm. In  an  instance  of  most  violent  and  obstinate  spasm  of  the 
glottis,  in  an  adult  female,  immediate  relaxation  was  produced  in  this 
way,  after  failure  with  depletory  and  other  measures. 

In  the  paroxysm  of  spasmodic  asthma,  the  smoking  of  tobacco 
occasionally  affords  relief,  especially  in  those  who  have  not  lost  their 
susceptibility  to  its  eff"ccts  by  habit. 

Tetanus  is  among  the  affections  in  which  the  medicine  has  been 
used  advantageously.  Curling  considers  it  one  of  the  most  effectual 
remedies  in  that  disease,  and  thinks  that  more  evidence  exists  of  its 
efficiency  than  of  that  of  any  other  single  measure.  It  is  usually 
administered  by  enema;  but  has  also  been  employed  in  the  form  of 
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a  bath,  made  with  a  decoction  of  the  fresh  leaves.  The  former 
method  is  probably  as  effectual,  and  is  more  convenient.  Analogy 
would  suggest  its  use  in  poisoning  by  strychnia ;  and  a  case  is  recorded 
in  which  the  infusion,  given  in  repeated  doses  by  the  mouth,  appeared, 
after  vomiting  had  been  induced,  to  produce  a  cure.  (Dr.  T.  O'Reilly, 
Duh.  Med.  Press,  June  23, 1858.) 

Hysterical  convulsions  have  been  treated  by  tobacco  enemata,  and 
by  cataplasms  of  the  same  to  the  abdomen. 

It  may  be  employed,  in  surgery,  io  produce  relaxation.  Dr.  Physick 
used  to  relate,  in  his  lectures,  the  case  of  a  female  patient,  with  ob- 
stinate dislocation  of  the  jaw,  which  could  not  be  reduced  by  ordinary 
means.  It  was  important  to  induce  complete  muscular  relaxation. 
The  state  of  her  health  forbade  a  resort  to  bleeding  for  the  purpose. 
He  determined,  therefore,  to  bring  about  the  effect  by  alcoholic  in- 
toxication; but  found,  very  much  to  his  surprise,  after  she  had  taken 
a  pint  of  gin,  that  the  object  was  not  attained.  Under  these  circum- 
stances, he  gave  her  a  cigar  to  smoke.  Before  she  had  consumed  it, 
she  fell  from  her  chair  completely  relaxed;  and,  seizing  the  oppor- 
tunity, he  succeeded  in  reducing  the  luxation. 

As  an  anodyne,  tobacco  cataplasms  have  been  found  useful  in 
rheumatic  and  gouty  inflammation  of  the  joints,  toothache,  and  neu- 
ralgic affections  of  the  forehead  and  temples.  The  smoking  of  a 
cigar  or  pipe  also  sometimes  affords  relief  in  the  latter  affections. 

Externally  tobacco  has  been  used  as  a  remedy  in  tinea  capitis, 
psora,  and  other  cutaneous  eruptions ;  being  employed  either  in  the 
form  of  the  fresh  juice,  infusion,  or  ointment.  It  is  not  impossible 
that  it  may  prove  serviceable,  in  those  cases  in  which  the  disease  is 
dependent  on  a  parasitic  fungus  or  animalcule,  by  destroying  the 
cause ;  but  much  caution  is  requisite  in  its  use,  especially  in  children, 
when  the  skin  is  abraded. 

4.  Administration. 

Tobacco  will  usually  vomit  in  the  dose  of  six  grains  in  a  person 
unaccustomed  to  it.  It  is,  however,  almost  never  used  by  the  stom- 
ach for  the  purposes  above  mentioned. 

The  Infusion  (Infusum  Taeaci,  U.S.;  Enema  Tabaci,  Lond., 
Ed.,  Duh.)  is  made,  according  to  the  directions  of  the  U.  S.  Pharma- 
copoeia, in  the  proportion  of  a  drachm  to  a  pint  of  boiling  water. 
The  British  Pharmacopoeias  generally  direct  less.  It  would  be  best 
always  to  adhere  to  our  own  officinal  formula,  for  the  sake  of  uni- 
formity, and  to  prevent  mistakes.     The  preparation  is  used  only  for 
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injection  into  the  rectum.  One-third  or  one-half  of  tlic  quantity 
may  be  administered  at  once,  and  repeated,  in  urgent  cases,  at  inter- 
vals of  half  an  hour  or  an  hour,  until  some  effect  is  produced.  In- 
stances of  death  are  on  record  from  two  drachms,  a  drachm,  and 
even  half  a  drachm  of  the  leaves  given  in  this  way.  The  remedy 
is  generally  used  in  very  dangerous  cases ;  and  I  suspect  that  the 
death  ascribed  to  it  has,  in  some  instances,  really  resulted  from  the 
disease.  I  have  never  seen,  nor,  in  this  country,  heard  of  fatal  or 
even  alarming  effects  from  so  small  a  quantity  as  half  a  drachm; 
though  the  remedy  should  never  be  administered  without  the  most 
watchful  care  on  the  part  of  the  practitioner. 

The  smoke  is  inhaled  by  means  of  a  pipe  or  cigar.  For  its  intro- 
duction into  the  rectum  various  instruments  have  been  invented. 
One  of  the  simplest  is  that  of  Gaubius,  which  consists  of  a  pair  of 
common  bellows,  with  the  muzzle  covered  with  leather  so  as  to  avoid 
injury  to  the  bowel.  The  smoke  is  introduced  into  the  bellows 
through  a  funnel.  It  is  said,  besides  a  large  proportion  of  nicotia, 
to  contain  sulphuretted  hydrogen  and  hydrocyanic  acid.  [Chem. 
Gaz.,  Oct.  1858,  p.  864.) 

For  cata2'>la8ms,  a  strong  decoction,  made  with  an  ounce  of  the 
leaves  to  a  pint  of  water,  may  be  mixed  up  with  an  emollient  sub- 
stance, as  flaxseed  meal ;  or  the  powder  may  be  similarly  incorpo- 
rated; or,  finally,  the  dried  leaves  may  be  steeped  in  hot  water  till 
softened,  and  then  applied  moist,  and  gently  pressed  together,  upon 
the  part. 

The  alkaloid  nicotia  has  been  given,  with  favourable  result,  in  a 
case  of  tetanus;  one-twelfth  of  a  minim  being  administered  every 
hour,  and  gradually  increased  to  one-third  of  a  minim  every  half 
hour;  but,  in  consequence  of  faintness,  it  became  necessary  to  de- 
crease the  dose  again  to  one-quarter  of  a  minim  every  hour.  [Med. 
Times  and  Gaz.,  July,  1858,  p.  112.) 

The  Empyreumatie  Oil  (Oleum  Tabaci,  U.S.)  is  sometimes  em- 
ployed in  cutaneous  eruptions,  indolent  or  painful  tumours,  and  ulcers, 
in  the  form  of  an  ointment,  made  by  rubbing  twenty  drops  of  it  with 
an  ounce  of  simple  ointment.  It  should  be  used  with  great  caution 
upon  ulcerated  or  abraded  surfaces. 

An  Ointment  of  Tobacco  (Unguentum  Tabaci,  U.S.)  is  made  by 
boiling  the  fresh  leaves  in  lard.  It  is  sometimes  used  in  irritable 
ulcers,  and  cutaneous  eruptions;  but  requires  caution,  as  in  the  last- 
mentioned  preparation. 
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III.  LOBELIA.  U.S. 

Origin.  Lobelia  inflata,  or  Indian  tobacco,  is  a  small,  annual  or 
biennial,  indigenous  plant,  growing  abundantly  in  most  parts  of  the 
United  States.  Though  the  seeds  are  the  strongest  portion,  the 
whole  herb  is  officinal,  and  is  directed  in  our  Pharmacopoeia,  under 
the  name  of  lobelia.  It  should  be  gathered  in  August  and  Septem- 
ber, when  the  fruit  is  most  abundant.  Sometimes  it  is  kept  simply 
dried,  sometimes  in  powder,  and  not  unfrequently  comminuted  and 
compressed  in  the  form  of  small  oblong  cakes. 

Properties.  Lobelia  is  of  a  greenish  colour  in  powder,  of  a  feeble, 
somewhat  irritating  odour,  and  of  a  taste  which  is  slight  at  first,  but 
soon  becomes  acrid  and  nauseating,  and  spreads  with  a  strong  and 
peculiar  acrimony  through  the  fauces,  not  a  little  resembling  that  of 
tobacco.  The  herb  imparts  its  virtues  to  water  and  alcohol.  They 
are  injuriously  affected  by  a  boiling  heat.  They  probably  reside 
chiefly,  if  not  exclusively,  in  a  peculiar  organic  alkaloid,  called  lobe- 
Una,  which  exists  in  the  herb  in  combination  with  an  acid.  There 
is  also  a  very  small  proportion  of  volatile  oil,  upon  which  its  odour 
depends,  but  which  probably  possesses  little  medical  efficiency. 

Lobelina  was  first  procured  in  a  pure  state  by  Professor  Procter, 
of  Philadelphia,  who  obtained  it  from  the  seeds  by  the  following  pro- 
cess. A  tincture,  prepared  by  treating  the  seeds  with  alcohol  acidu- 
lated with  acetic  acid,  is  evaporated,  and  the  resulting  extract  mixed 
with  water  and  magnesia,  by  which  the  alkaloid  is  separated  from  its 
saline  combination.  The  mixture  is  agitated  with  ether,  which  dis- 
solves the  lobelina,  and  yields  it  in  an  impure  state  by  evaporation. 
It  is  purified  by  dissolving  it  in  water,  adding  sulphuric  acid  in  slight 
excess,  boiling  with  animal  charcoal,  then  separating  it  as  before  by 
magnesia,  filtering,  agitating  the  liquid  with  ether  until  wholly  de- 
prived of  acrimony,  and  allowing  the  ethereal  solution  to  evaporate. 

Thus  obtained,  lobelina  is  a  yellowish  liquid,  lighter  than  water, 
of  a  somewhat  aromatic  odour,  and  a  very  acrid  and  durable  taste. 
It  is  soluble  in  water,  but  more  so  in  alcohol  and  ether,  the  latter  of 
which  separates  it  from  its  aqueous  solution.  It  has  an  alkaline 
reaction,  and  forms  salts  with  the  acids,  most  of  which  are  soluble 
and  crystallizable.  With  tannic  acid,  however,  it  forms  an  insoluble 
compound.  At  a  boiling  heat  it  is  decomposed.  A  drop  of  it,  given 
to  a  cat,  rendered  the  animal  prostrate  and  nearly  motionless,  with 
dilated  pupils,  for  an  hour;  and  the  effects  had  not  quite  disappeared 
at  the  end  of  fifteen  hours.     It  neither  vomited  nor  purged. 
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Effects  on  the  System.  Lobelia  is  locally  irritant,  and,  in  its  gen- 
eral influence,  sedative  to  the  nervous  and  circulating  systems.  In 
certain  doses  it  operates  as  a  nauseating  emetic,  and  sometimes  as  a 
cathartic,  and,  in  smaller  doses,  is  expectorant  and  diaphoretic. 

When  chewed  in  small  quantities  it  often  produces,  along  with  the 
peculiar  acrimony  in  the  mouth,  fauces,  and  oesophagus,  giddiness, 
headache,  and  general  tremors,  and  at  length,  if  continued,  nausea 
and  vomiting.  In  a  larger  dose,  it  acts  promptly  as  an  emetic,  with 
distressing  and  continued  nausea,  copious  s>Yeating,  feeble  pulse,  pale 
skin,  and  great  general  relaxation.  Sometimes,  as  from  digitalis, 
the  pulse  becomes  intermittent.  The  Rev.  Dr.  Cutler  states  that  it 
produced  in  himself  a  prickly  sensation  throughout  the  system,  and  a 
smarting  sensation  in  micturition. 

Poisonous  Effects.  Lobelia  in  over-doses,  is  capable  of  acting  as 
a  violent  poison,  and,  being  a  favourite  remedy  with  a  certain  class 
of  uneducated  empirics,  has  been  in  their  hands  the  cause  of  numer- 
ous deaths,  both  in  this  country  and  Great  Britain.  At  an  inquest 
held  in  England,  in  November,  1853,  on  the  occasion  of  a  death  from 
lobelia,  Dr.  Letheby,  Professor  of  Chemistry  in  the  London  Hospital, 
stated  that  thirteen  cases  of  poisoning  had  occurred  from  that  drug, 
within  the  three  or  four  preceding  years,  and  that,  in  six  of  them,  a 
coroner's  jury  had  brought  in  a  verdict  of  manslaughter.  {Lond. 
3Ied.  Times  and  Gazette,  May,  1854,  p.  491.)  When  lobelia  vomits, 
it  is,  like  tobacco,  less  apt  to  produce  fatal  effects;  and,  as  this  hap- 
pens in  most  instances  when  large  doses  are  taken,  the  ignorant  prac- 
titioner, thinking  that  he  has  proved  the  innocence  of  the  medicine 
by  his  experience  with  it,  gives  it  freely  and  without  hesitation  in  all 
cases.  But  in  some  individuals  it  fails  to  vomit,  even  in  very  large 
and  repeated  doses;  and  it  is  in  these  cases  that  death  most  com- 
monly results.  It  is  wonderful  with  what  recklessness,  according  to 
published  reports,  the  poison  has  been  sometimes  thrown  in,  dose 
after  dose,  in  the  cases  of  these  insusceptible  individuals,  in  the 
expectation  that  it  would  at  length  operate  in  the  desired  manner. 

The  effects  of  a  poisonous  dose  of  lobelia  are  usually  a  peculiar 
sensation  of  burning  and  acrimony  in  the  fauces  and  oesophagus, 
intense  epigastric  distress  with  or  without  vomiting  and  purging, 
general  anxiety,  a  feeble  pulse,  faintness,  muscular  tremors  and  re- 
laxation, profuse  sweats,  coldness  of  the  surface,  vertigo,  and,  finally, 
extreme  prostration,  delirium,  stupor,  sometimes  convulsions,  and 
death.  From  one  poisonous  dose,  the  fatal  result  may  take  place  in 
five  or  six  hours ;  but  frequently  the  effect  is  produced  by  a  succes- 
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sion  of  doses,  repeated  hour  after  hour,  or  day  after  day,  so  that  it 
is  impossible  to  determine  the  precise  duration  of  the  poisonous  pro- 
cess. Nor  is  the  quantity  well  determined,  which  will  ordinarily 
prove  fatal.  In  fact,  the  susceptibility  to  its  effects  is  so  variable, 
that  no  precise  statement  can  be  made  on  this  point.  Much,  too, 
depends  upon  the  occurrence  or  non-occurrence  of  vomiting.  Dr. 
Letheby  found  in  the  stomach  of  a  woman  who  had  been  poisoned 
with  it,  110  grains;  in  the  case  of  a  man,  a  tablespoonful  of  the 
seeds;  and  in  a  child  three  years  old,  fifteen  grains  of  the  seeds  in 
the  bowels.  He  stated,  in  reference  to  the  first  instance  just  men- 
tioned, that  he  had  known  much  less  than  that  quantity  produce 
death,  and  thought  that  one-third  of  the  amount  found  in  the  stom- 
ach would  have  been  sufiicient  to  kill  the  patient.  [Lond.  Med.  Times 
and  Gazette,  as  above;  also  March,  1853,  p.  270.)  It  was  the  seeds 
that  appear  to  have  been  given  in  these  cases;  and,  as  they  are  prob- 
ably at  least  twice  as  strong  as  the  herb  generally,  allowance  must 
be  made  in  estimating  the  poisonous  dose  of  the  latter.  In  most 
cases  recorded,  the  quantities  mentioned  are  quite  indefinite,  though 
often  stated  as  large.  From  all  that  I  have  seen,  I  should  infer  that 
a  drachm  of  the  dried  herb  would  be  a  dangerous  dose,  which  ought 
not  to  be  hazarded  at  once;  though,  if  it  should  vomit,  the  patient 
might  experience  no  serious  inconvenience;  and  much  larger  quanti- 
ties have,  no  doubt,  often  been  given  with  impunity.  Inflammation 
of  the  stomach  and  bowels  has  been  noticed  after  death.  But  the 
probability  is  that  the  poison  destroys  life  through  its  influence  on 
the  encephalic  centres,  especially  that  of  respiration  in  the  medulla 
oblongata ;  for,  in  animals  poisoned  with  it,  the  heart  continues  to 
act  after  breathing  has  ceased.  This  fact  was  noticed  in  the  experi- 
ments of  Mr.  Curtis  and  Dr.  Pearson  upon  hedgehogs  and  cats.  They 
state  also  that  the  lungs  and  the  venous  system  generally  were  con- 
gested, as  uniformly  happens  on  death  from  asphyxia,  and  that  the 
blood  was  fluid.  [Ibid.,  Aug.  1850,  p.  285.)  The  treatment  of  poison- 
ing by  lobelia,  is  the  same  as  in  the  case  of  tobacco. 

3Iode  of  Operating.  The  local  irritant  properties  of  lobelia,  as  of 
digitalis  and  tobacco,  may  give  rise  occasionally  to  a  sympathetic 
excitement  of  the  circulation;  but  the  direct  eff'ects  of  the  medicine, 
after  absorption,  are  undoubtedly,  I  think,  sedative.  From  the  ex- 
periments upon  animals  above  mentioned,  and  from  the  intense  nausea 
produced  by  the  medicine,  it  might  be  inferred  that  its  influence  is 
prominently  directed  to  the  nervous  centres  which  govern  the  func- 
tions of  the  respiratory  organs  and  the  stomach;  and  that  the  heart 
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is  secondarily  involved;  but  more  numerous  and  diversified  observa- 
tions are  necessary  to  justify  a  positive  conclusion  upon  these  points. 
That  the  medicine  is  absorbed  has  not  been  absolutely  proved;  but 
may  be  fairly  deduced  from  the  strong  analogy  between  its  action 
and  that  of  tobacco ;  and  from  the  fact  that,  "when  injected  into  the 
rectum,  it  produces  the  same  nausea,  vomiting,  profuse  perspiration, 
and  general  relaxation  as  when  taken  by  the  stomach. 

Therapeutic  Application.  Lobelia  was  used  as  a  remedy  by  the 
aborigines,  and  was  long  empirically  employed  before  it  was  adopted 
by  the  regular  profession.  It  was  first  brought  into  general  notice 
by  the  Rev.  Dr.  M.  Cutler,  of  Massachusetts.  In  a  communication 
published  in  Thacher's  Dispensatory,  he  speaks  of  its  extraordinary 
efficacy  in  the  relief  of  spasmodic  asthma  in  his  own  case,  in  which 
he  was  induced  to  employ  it  by  the  representations  of  Dr.  Drury,  of 
Marblehead,  in  September,  1809.  (Barton's. F^^.  3Iat.  3Ied.  of  U.  S.y 
i.  191.)  Since  that  time  it  has  been  much  employed  in  the  same 
and  other  spasmodic  affections,  though  the  use  of  it  has  been  greatly 
abridged  by  the  unfavourable  results  of  its  abuse,  and  the  unfounded 
fears  originating  in  this  cause.  When  properly  employed,  lobelia  is 
probably  as  safe  as  any  other  medicine  acting  powerfully  on  the  nerv- 
ous system ;  certainly  quite  as  safe  as  tobacco,  which  it  resembles  in 
its  effects,  though  considerably  weaker. 

It  is  chiefly  with  a  view  to  the  relaxation  of  spasm,  that  lobelia 
has  been  used  as  a  sedative.  Almost  all  writers  unite  in  bearing 
testimony  to  its  occasional  extraordinary  efficacy  in  the  par 0X7/ sm  of 
spasmodic  asthma.  It  is,  on  the  whole,  the  most  efficacious  remedy 
that  I  have  myself  employed  in  that  affection.  Given  in  the  dose  of 
half  a  fluidounce  of  the  tincture,  it  generally  produces  nausea  and 
vomiting,  and  not  unfrequently  aff'ords  prompt  relief.  I  prefer,  how- 
ever, administering  it  in  the  smaller  doses  of  one  or  two  fluidrachms, 
repeated  every  half  hour,  hour,  or  two  hours,  until  it  excites  nausea, 
and  maintaining  a  moderate  amount  of  this  condition  until  the  spas- 
modic symptoms  are  relieved.  Should  catarrhal  inflammation,  as  not 
unfrequently  happens,  accompany  the  spasmodic  attack,  it  may  be 
proper  to  precede  its  use  by  bleeding,  and  to  employ  the  powder 
preferably  to  the  tincture,  in  consequence  of  the  alcohol  contained  in 
the  latter.  Like  all  other  remedies,  however,  it  sometimes  fails  in 
asthma ;  though  I  do  not  think  I  have  ever  used  it  without  benefit. 

Even  in  the  dyspnoea  connected  with  chronic  organic  disease  of  the 
lungs  and  heart,  especially  when  it  occurs  paroxysmally,  the  remedy 
may  be  employed  with  advantage. 
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I  use  it  habitually  in  hroncliial  injlammation,  after  due  depletion, 
whenever  I  have  reason  to  think  that  it  is  in  any  degree  complicated 
with  spasm  of  the  bronchial  tubes.  It  operates  here  not  only  as  a 
nervous  sedative,  but  also  as  an  expectorant.  It  should,  however,  be 
associated  with  other  expectorants,  as  tartar  emetic,  ipecacuanha,  or 
squill. 

In  pertussis  it  has  been  recommended  by  the  late  Drs.  W.  P.  C. 
Barton  and  Eberle,  who  employed  it  in  several  cases  with  unequivocal 
advantage.  Dr.  Eberle  gave  from  fifteen  to  twenty  drops  of  the  tinc- 
ture, with  ten  or  twelve  drops  of  syrup  of  squill,  every  two  or  three 
hours,  to  a  child  between  one  and  two  years  old.  He  also  found  it, 
in  combination  with  extract  of  belladonna,  very  efficacious  in  miti- 
gating the  disease.  {Treat,  on  Mat.  Med.  and  Therap.,  4th  ed.,  i.  88.) 

It  has  also  been  recommended  in  croup;  and,  in  the  catarrhal 
variety  of  that  affection,  without  false  membrane,  it  will  often  prove 
very  serviceable  by  relaxing  the  spasm.  But  it  is  probably  in  no 
degree  superior  to  tartar  emetic,  and,  from  the  uncertainty  of  its 
dose,  and  the  danger  of  its  abuse,  is  not  advisable  in  that  aflxL-ction, 
unless  as  an  adjuvant  of  other  measures,  when  simple  emesis  has 
failed  to  produce  relief.  I  have  in  this  way  used  it  with  apparent 
advantage.    To  the  pseudomembranous  variety  it  is  inapplicable. 

In  strangulated  hernia^  it  was  employed  with  success  by  Dr. 
Eberle ;  half  a  pint  of  a  strong  decoction  of  the  fresh  herb  having 
been  given  by  enema,  followed  soon  afterwards  by  half  the  quantity. 
Distressing  nausea  came  on,  with  profuse  perspiration,  and  universal 
relaxation,  in  which  condition  the  hernia  was  reduced  without  diffi- 
culty. (Barton's  Veg.  Mat.  Med.,  ut  supra,  p.  198.) 

Lobelia  is  stated  also  to  have  proved  useful  in  delivery,  by  relax- 
ing rigidity  of  the  os  uteri,  being  given  in  small  doses  so  repeated  as 
to  occasion  slight  nausea.  [Am.  Journ.  of  3Ied.  Sci.,  xvii.  218.) 

It  is  a  favourite  remedy  with  the  practitioners  calling  themselves 
eclectics,  who  use  it  in  most  spasmodic  diseases,  besides  those  already 
mentioned,  as  in  epilepsy,  chorea,  hysteria,  tetanus,  cramps,  and  con- 
vulsions.  They  also  employ  it  externally  as  an  anodyne  in  sprains, 
bruises,  rheumatic  and  neuralgic  pains,  spasms,  etc.  In  most  of  these 
complaints,  it  may  no  doubt  be  used  with  occasional  benefit.  A  case 
of  recovery  from  traumatic  tetanus  is  recorded  by  Dr.  J.  McF.  Gas- 
ton, of  Columbia,  S.  C,  in  which  lobelia  was  the  chief  agent  employed. 
[Charleston  Med.  Journ.  and  Rev.,  xi.  56.) 

It  is  contra-indicated  by  irritation  or  inflammation  of  the  stomach 
and  bowels. 
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Administration.  The  dose  of  the  powder,  as  an  emetic,  is  from 
ten  to  thirty  grains;  as  a  nervous  sedative  and  nauseant  simply,  five 
frrains,  repeated  every  hour  or  two,  the  quantity  being  increased  or 
diminished  according  to  the  effect  produced,  and  the  medicine  sus- 
pended if  vomiting  or  prostration  ensue. 

The  Tincture  (1'inctura  Lobelite,  U.S.)  is  made  in  the  propor- 
tion of  four  ounces  to  two  pints  of  diluted  alcohol.  Consequently, 
supposing  the  herb  to  be  exhausted,  a  fluidounce  would  be  equivalent 
to  a  draclim  of  the  powder.  The  emetic  dose  of  the  tincture  is  about 
half  a  fluidounce;  the  nauseating  and  sedative  dose,  a  fluidrachm. 

It  is  recommended  as  an  excellent  local  remedy  in  erysipelas,  and 
in  the  poisonous  effects  of  Rhus  Toxicodendron,  by  Dr.  M.  Livezey, 
of  Lumberville,  Pa.,  who  applies  it  by  means  of  linen  cloths  satu- 
rated with  it,  and  frequently  renewed.  [Bost.  Med.  and  Surg.  Journ., 
Iv.  262.) 

An  Ethereal  Tincture  (Tinctura  Lobelia  ^Etherea,  Lond., 
Ed.)  is  directed  by  the  London  and  Edinburgh  Colleges;  being  pre- 
pared with  spirit  of  ether,  instead  of  diluted  alcohol.  It  is  probably 
in  no  respect  preferable  to  the  simple  tincture;  while  the  ether  ren- 
ders it  unnecessarily,  and  sometimes  injuriously  stimulating.  Should 
lobelia  and  ether  be  simultaneously  indicated,  it  would  be  better  to 
use  the  simple  tincture  with  Hoffmann's  anodyne.  The  dose  is  the 
same  as  of  the  preceding  preparation. 


lY.    ACONITE. 
ACONITUM. 

Origin  and  Properties.  Though  all  the  acrid  species  of  Aconitum 
possess  medicinal  virtues,  the  Aconitum  Napellus,  common  monks- 
hood, or  u'oIfsha7ie,  is  the  only  one  now  acknowledged  by  the  U. 
States  or  British  authorities.  It  is  a  perennial  herb,  from  two  to  six 
or  eight  feet  high,  growing  wild  in  the  mountainous  districts  of  cen- 
tral Europe,  and  cultivated  both  for  medical  and  ornamental  pur- 
poses. It  is  occasionally  met  with  in  our  gardens,  where  it  is  valued 
for  the  beauty  of  its  spike-like  racemes  of  fine,  purplish-blue  flowers. 
All  parts  of  the  plant  are- acrid;  but  the  leaves  and  root  only  are 
officinal. 

Aconite  Leaves.  —  Aconiti  Folia.  U.  S.,  Lond. — Aconitum.  Ed. 
— Aconite  leaves  are  three  or  four  inches  in  diameter,  divided,  almost 


138  GENERAL   SEDATIVES.  [PART   II. 

I  use  It  habitually  in  bronchial  inflammation,  after  due  depletion, 
whenever  I  have  reason  to  think  that  it  is  in  any  degree  complicated 
with  spasm  of  the  bronchial  tubes.  It  operates  here  not  only  as  a 
nervous  sedative,  but  also  as  an  expectorant.  It  should,  however,  be 
associated  with  other  expectorants,  as  tartar  emetic,  ipecacuanha,  or 
squill. 

In  pertussis  it  has  been  recommended  by  the  late  Drs.  W.  P.  C. 
Barton  and  Eberle,  who  employed  it  in  several  cases  with  unequivocal 
advantage.  Dr.  Eberle  gave  from  fifteen  to  twenty  drops  of  the  tinc- 
ture, with  ten  or  twelve  drops  of  syrup  of  squill,  every  two  or  three 
hours,  to  a  child  between  one  and  two  years  old.  He  also  found  it, 
in  combination  with  extract  of  belladonna,  very  efficacious  in  miti- 
gating the  disease.  {Treat,  on  Mat.  Med.  and  Therajy.,  4th  ed.,  i.  88.) 

It  has  also  been  recommended  in  croup;  and,  in  the  catarrhal 
variety  of  that  affection,  without  false  membrane,  it  will  often  prove 
very  serviceable  by  relaxing  the  spasm.  But  it  is  probably  in  no 
degree  superior  to  tartar  emetic,  and,  from  the  uncertainty  of  its 
dose,  and  the  danger  of  its  abuse,  is  not  advisable  in  that  affection, 
unless  as  an  adjuvant  of  other  measures,  when  simple  emesis  has 
failed  to  produce  relief.  I  have  in  this  way  used  it  with  apparent 
advantage.    To  the  pseudomembranous  variety  it  is  inapplicable. 

In  strangulated  hernia,  it  was  employed  with  success  by  Dr. 
Eberle ;  half  a  pint  of  a  strong  decoction  of  the  fresh  herb  having 
been  given  by  enema,  followed  soon  afterwards  by  half  the  quantity. 
Distressing  nausea  came  on,  with  profuse  perspiration,  and  universal 
relaxation,  in  which  condition  the  hernia  was  reduced  without  diffi- 
culty. (Barton's  Veg.  Mat.  Med.,  ut  sujjra,  p.  198.) 

Lobelia  is  stated  also  to  have  proved  useful  in  delivery,  by  relax- 
ing rigidity  of  the  os  uteri,  being  given  in  small  doses  so  repeated  as 
to  occasion  slight  nausea.  [Am.  Journ.  of  Med.  Sci.,  xvii.  248.) 

It  is  a  favourite  remedy  with  the  practitioners  calling  themselves 
eclectics,  who  use  it  in  most  spasmodic  diseases,  besides  those  already 
mentioned,  as  in  epilepsy,  chorea,  hysteria,  tetanus,  cramps,  and  con- 
vulsions. They  also  employ  it  externally  as  an  anodyne  in  sprains, 
bruises,  rheumatic  and  neuralgic  pains,  spasms,  etc.  In  most  of  these 
complaints,  it  may  no  doubt  be  used  with  occasional  benefit.  A  case 
of  recovery  from  traumatic  tetanus  is  recorded  by  Dr.  J.  McF.  Gas- 
ton, of  Columbia,  S.  C,  in  which  lobelia  was  the  chief  agent  employed. 
{Charleston  Med.  Journ.  and  Rev.,  xi.  56.) 

It  is  contra-indicated  by  irritation  or  inflammation  of  the  stomach 
and  bowels. 
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Administration.  The  dose  of  the  powder,  as  an  emetic,  is  from 
ten  to  thirty  grains;  as  a  nervous  sedative  and  nauseant  simply,  five 
grains,  repeated  every  hour  or  two,  the  quantity  being  increased  or 
diminished  according  to  the  effect  produced,  and  the  medicine  sus- 
pended if  vomiting  or  prostration  ensue. 

The  Tincture  (I'iNCTURA  Lobelia,  U.S.)  is  made  in  the  propor- 
tion of  four  ounces  to  two  pints  of  diluted  alcohol.  Consequently, 
supposing  the  herb  to  be  exhausted,  a  fluidounce  would  be  equivalent 
to  a  drachm  of  the  powder.  The  emetic  dose  of  the  tincture  is  about 
half  a  fluidounce;  the  nauseating  and  sedative  dose,  a  fluidrachm. 

It  is  recommended  as  an  excellent  local  remedy  in  erysipelas,  and 
in  the  poisonous  effects  of  Rhus  Toxicodendron,  by  Dr.  M.  Livezey, 
of  Lumberville,  Pa.,  who  applies  it  by  means  of  linen  cloths  satu- 
rated with  it,  and  frequently  renewed.  [Bost.  Med.  and  Surg.  Journ.^ 
hv  262.) 

An  Ethereal  Tincture  (Tinctura  Lobelije  iEiHEREA,  Lond., 
Ed.)  is  directed  by  the  London  and  Edinburgh  Colleges;  being  pre- 
pared with  spirit  of  ether,  instead  of  diluted  alcohol.  It  is  probably 
in  no  respect  preferable  to  the  simple  tincture;  while  the  ether  ren- 
ders it  unnecessarily,  and  sometimes  injuriously  stimulating.  Should 
lobelia  and  ether  be  simultaneously  indicated,  it  would  be  better  to 
use  the  simple  tincture  with  Hoffmann's  anodyne.  The  dose  is  the 
same  as  of  the  preceding  preparation. 


IV.    ACONITE. 
ACONITUM. 

Origin  and  Properties.  Though  all  the  acrid  species  of  Aconitum 
possess  medicinal  virtues,  the  Aconitum  Napellus,  common  monhs- 
liood,  or  wolfsbane,  is  the  only  one  now  acknowledged  by  the  U. 
States  or  British  authorities.  It  is  a  perennial  herb,  from  two  to  six 
or  eight  feet  high,  growing  wild  in  the  mountainous  districts  of  cen- 
tral Europe,  and  cultivated  both  for  medical  and  ornamental  pur- 
poses. It  is  occasionally  met  with  in  our  gardens,  where  it  is  valued 
for  the  beauty  of  its  spike-like  racemes  of  fine,  purplish-blue  flowers. 
All  parts  of  the  plant  are- acrid;  but  the  leaves  and  root  only  are 
ofiicinal. 

Aconite  Leaves. — Aconiti  Folia.  U.  S.,'Lond. — Aconitum.  Ed. 
— Aconite  leaves  are  three  or  four  inches  in  diameter,  divided,  almost 
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down  to  the  base,  into  from  three  to  seven  wedge-shaped  segments, 
each  of  which  has  two  or  three  lobes ;  the  several  lobes  being  cut,  at 
their  edges,  into  linear  pointed  teeth.  They  are  somewhat  rigid,  of 
a  deep  green  above,  and  light  green  beneath,  and  rather  smooth  and 
shining  on  both  sides.  When  fresh,  they  have  a  feeble  narcotic 
odour,  most  perceptible  when  they  are  bruised,  and  a  taste  at  first 
bitterish,  but  becoming  hot  and  acrid,  with  a  remarkable  sensation  of 
tingling  and  numbness,  which  extends  through  the  whole  mouth  and 
fauces,  and  sometimes  lasts  for  hours.  They  inflame  the  mouth  if 
long  chewed.  When  dried,  they  retain  their  acrimony,  though  it  is 
later  developed  in  the  mouth.  Their  virtues  are  impaired  by  long 
keeping. 

Aconite  Root. — Aconiti  Radix.  U.  S.,  Lond. — Aconitum.  Dub. 
— Aconite  root  is  spindle-shaped,  about  as  thick  as  a  finger  at  the 
base,  tapering  to  a  point,  three  or  four  inches  or  more  long,  brownish 
externally,  internally  whitish  and  fleshy,  with  many  long  fleshy  fibres 
or  rootlets.  Not  unfrequently  two  roots  are  joined  laterally  at  the 
base,  one  deep-brown,  and  the  other  lighter  coloured  and  younger. 
The  taste  is  at  first  sweetish,  afterwards  acrid  like  that  of  the  leaves, 
but  stronger.  The  root  shrinks  in  drying,  but  retains  its  acrimony, 
the  degree  of  which  may  be  considered  as  the  measure  of  efficiency, 
as  regards  both  the  root  and  leaves. 

Active  Principle  of  Aconite.  The  virtues  of  aconite  reside  chiefly 
if  not  exclusively  in  a  peculiar  organic  alkaloid,  which  has  been  vari- 
ously denominated  aconitin,  aco7iitina,  and  aconitia.  I  prefer  the 
last  name.  As  this  principle  is  isolated  for  medical  use,  it  will  be 
particularly  described  among  the  preparations.  Another  alkaloid  is 
said  to  have  been  discovered  in  it,  for  which  the  name  of  napelUna 
(napellia)  has  been  proposed.  {Am.  Journ.  of  Pharm.,  xxx.  399.) 
The  plant  contains  also,  but  in  very  small  proportion,  a  volatile  prin- 
ciple, to  which  some  have  been  disposed  to  ascribe,  though  errone- 
ously, its  acrid  properties.  It  is  probably  the  source  of  the  slight 
odour  of  the  leaves. 

1.  Effects  upon  the  Si/ stem. 
Two  elaborate  monographs  have  been  published  on  the  subject  of 
aconite,  one  by  Dr.  Alexander  Fleming,  of  Cork,  in  the  year  1845, 
and  the  other  more  recently  by  Professor  Schroff,  of  Vienna,  to  the 
former  of  which  I  am  especially  indebted  for  many  of  the  facts  stated 
in  the  following  account  of  the  action  of  the  medicine.  Some  valu- 
able observations  were  also  made  by  the  late  Dr.  Pereira  on  its  phy- 
Biological  action. 
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In  general  terms,  aconite  may  bo  said  to  be  locally  irritant,  and,  in 
its  general  operation,  directly  sedative  to  the  nervous  system  and  the 
circulation,  while  it  occasionally  acts  as  a  diaphoretic  or  diuretic. 

Applied  to  the  skin,  it  first  occasions  a  feeling  of  heat,  which  is 
soon  followed  by  prickling  or  tingling  sensations,  with  numbness.  In 
the  mouth  it  gives  rise  more  speedily  and  strongly  to  the  same  sensa- 
tions, which  are  extended  also  to  the  fauces.  When  applied  to  the 
eye,  it  is  said  by  most  observers  to  cause  contraction  of  the  pupil ; 
but  Professor  Schroff  states  that  it  produces  the  opposite  eifect  of 
dilatation,  when  used  in  sufficient  quantity.  Both  observations  are 
probably  correct ;  contraction  being  the  result  of  its  immediate  oper- 
ation, while  the  dilatation  occurs  when  it  has  been  employed  so 
largely,  or  so  long,  as  to  exert  its  benumbing  influence  on  the  nerves 
which  govern  the  movements  of  the  iris. 

Given  internally  in  medicinal  doses,  so  as  to  bring  the  system 
moderately  under  its  influence,  it  causes  a  feeling  of  warmth  in  the 
epigastrium,  and  a  general  glow,  which  may  be  ascribed  to  its  first 
excitant  action  upon  the  mucous  membrane  of  the  throat  and  stomach, 
extended  by  sympathy  over  the  body.  A  brief  acceleration  of  the 
pulse,  which  sometimes  takes  place,  may  be  referred  to  the  same 
cause.  Nuusea  is  often  also  produced,  but  seldom  vomiting,  from  the 
doses  mentioned.  After  a  short  time,  the  same  mingled  feelings  of 
prickling,  tingling,  and  numbness,  which  it  causes  in  the  surface  of 
application,  are  experienced  at  the  ends  of  the  fingers,  in  the  lips, 
and  perhaps  elsewhere,  together  with  a  sense  of  muscular  weakness ; 
while  the  pulse  is  reduced  in  frequency  and  force,  and  the  number  of 
respirations  correspondingly  diminished.  According  to  Storck  the 
perspiration  and  urine  are  also  increased;  and  Schrofi"  states  that,  in 
sufficient  quantity,  it  causes  an  extraordinary  augmentation  of  the 
latter  secretion  [Ed.  Month.  Journ.,  Oct.  1854,  p.  370);  but  these 
effects  are  certainly  not  constant,  as  they  have  escaped  the  attention 
of  many  observers. 

In  larger  doses,  but  still  within  medicinal  limits,  aconite  produces 
much  nausea  and  occasionally  vomiting;  the  sensation  of  tingling  and 
numbness  is  extended  more  or  less  over  the  whole  body;  headache, 
giddiness,  dimness  of  vision,  and  mental  confusion  are  sometimes  ex- 
perienced, especially  if  any  exertion  is  made ;  the  pulse  is  reduced 
occasionally  as  much  as  15  or  16  strokes  in  the  minute,  and  the 
respiration  accordingly;  and  a  general  condition  of  debility  is  in- 
duced, which  may  continue  for  hours  or  even  days. 

The  phenomena  above  referred  to  generally  begin  to  appear  in 
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a  coagulated  or  coagulable  state.  According  to  some  observers,  the 
heart  of  animals  poisoned  with  aconite  has  been  found  perfectly- 
quiescent  immediately  after  apparent  death;  others  have  found  it 
contracting;  and  the  probability  is  that  sometimes  one  of  these  con- 
ditions exists,  and  sometimes  the  other. 

The  treatment  consists  in  washing  out  the  stomach  thoroughly 
with  diluent  drinks  if  vomiting  has  already  taken  place,  and,  if  not, 
by  means  of  an  emetic  dose  of  ipecacuanha,  with  similar  dilution ; 
and  afterwards  administering  opiates  to  allay  irritation,  and  car- 
bonate of  ammonia  and  alcoholic  stimulants  to  support  the  strength. 
Generally  speaking,  the  opiate  would  be  best  given  by  enema. 
Stimulation  externally,  also,  by  a  sinapism  to  the  epigastrium  and 
heated  rubefacients  to  the  extremities,  is  called  for.  Should  respi- 
ration have  ceased,  it  ought  to  be  restored  artificially,  in  the  hope 
that  the  heart  may  not  have  completely  ceased  to  act,  or  at  least 
not  entirely  lost  its  susceptibility ;  and,  if  apparent  death  from  syn- 
cope has  occurred,  efforts  should  still  be  made  to  rouse  the  heart  into 
action  by  means  of  an  electro-magnetic  machine.  If  the  medicine 
has  been  taken  a  considerable  time  previously  to  the  commencement 
of  treatment,  so  that  a  portion  of  it  may  have  entered  the  bowels,  a 
dose  of  castor  oil  or  other  quick  non-irritating  cathartic  should  be 
given,  in- addition  to  the  other  measures.  Iodine  has  recently  been 
recommended  as  an  antidote.  It  may  be  given  in  the  form  of  the 
officinal  compound  solution.  Animal  charcoal  may  be  used  for  the 
same  purpose,  but  should  not  be  relied  on  to  the  exclusion  of  other 
measures.  It  is  sometimes  astonishing  to  see  how  rapidly,  under 
the  influence  of  opiates  and  stimulants,  the  patient  passes  from  a 
state  of  the  most  profound  prostration,  and  greatest  danger,  into 
complete  safety;  showing  that  the  action  of  the  poison  is  mainly 
functional,  and  that,  whatever  active  congestion  or  inflammation 
may  be  induced  by  it,  is  comparatively  trivial. 

2.  Mode  of  Operating. 
Though  locally  irritant  to  the  vascular  tissue,  the  primary  effect 
on  the  nervous  extremities  themselves  seems  to  be  sedative;  for  a 
feeling  of  numbness  attends  the  prickling  sensation;  and  the  effect 
altogether  is  that  often  felt  in  cases  of  commencing  or  partial  paraly- 
sis. The  feeling  of  warmth  is  probably  the  result  of  the  vascular 
excitement.  I  have  already  expressed  my  belief,  that  the  general 
but  evanescent  phenomena  of  excitement,  sometimes  produced,  are 
the  result  of  a  sympathetic  extension  of  the  local  excitant  impres- 
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sion.  The  first  direct  effects  upon  (ho  system  are  probably  produced 
through  absorption;  for  they  are  the  same  whether  the  medicine  is 
taken  into  the  stomach,  or  applied  to  the  rectum,  the  areolar  tissue, 
one  of  the  serous  membranes,  the  abraded  skin,  or  a  wounded  sur- 
face. These  effects  are  directly  sedative  to  the  nervous  system,  and 
apparently  so  to  the  circulation  and  respiration.  The  probability, 
however,  is  that  it  affects  these  functions,  not  by  acting  immediately 
upon  the  heart  and  lungs,  but  by  first  depressing  the  nervous  cen- 
tres which  control  the  movements  of  these  organs.  The  circum- 
stance that  the  heart  is  sometimes  found  active,  and  sometimes 
quiescent  after  the  suspension  of  respiration,  shows  that  the  influ- 
ence of  the  poison  is  occasionally  predominant  in  the  nervous  cen- 
tre of  respiration,  and  occasionally  in  that  which  regulates  the 
heart.  The  increased  frequency,  weakness,  and  irregularity  of  the 
pulse  which  follows  the  first  depression,  in  cases  of  excessive  action 
from  the  medicine,  may  be  ascribed  to  the  complete  paralysis  of  the 
nervous  centre  in  the  medulla  oblongata,  so  that  the  heart  is  now 
left  to  the  operation  of  the  blood  upon  its  own  inherent  suscep- 
tibility, and  acts  therefore  hastily  and  irregularly,  because  not  duly 
supported  from  the  great  centre  of  influence.  So  long  as  this  cen- 
tre remains  unparalyzcd,  the  operation  of  the  medicine,  through  it, 
is  to  diminish  the  frequency  of  the  pulsations. 

3.  Therapeutic  Application. 
Aconite  was  known  to  the  ancients  as  a  poison;  but  they  do  not 
seem  to  have  been  aware  of  its  medicinal  powers.  In  reference  to 
these,  it  was  first  brought  into  notice  by  Baron  Storck,  of  Vienna, 
in  1762.  The  general  indication  which  it  is  suited,  through  its  seda- 
tive properties,  to  fulfil,  is  to  reduce  morbid  excitement  of  the  nerv- 
ous and  circulatory  systems.  Hence  it  may  be  inferred  to  be  useful 
as  an  anodyne,  antispasmodic,  and  antiphlogistic  remedy.  In  the 
two  former  capacities,  however,  it  should  be  employed  only  when 
the  pain  and  spasm  to  be  relieved  are  dependent  on  nervous  irrita- 
tion. To  these  conditions,  Avhen  the  result,  as  often  happens,  of  a 
depressed  state  of  the  nervous  centres,  the  remedy  is  wholly  inap- 
plicable ;  differing  in  this  respect  from  the  nervous  stimulants,  which 
often  operate  favourably  in  both  conditions.  Aconite  is  also  con- 
tra-indicated in  gastric  and  intestinal  inflammation,  in  consequence 
of  its  local  irritant  property,  and  in  cases  of  great  general  debility, 
even  when  alternated  with  morbid  excitement,  from  its  powerfully 
depressing  effects. 
VOL.  II. — 10 
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Inflammations.  The  sedative  powers  of  aconite  naturally  sug- 
gested its  use  in  inflammations;  and,  so  far  as  mere  reduction  of 
the  heart's  action  and  of  nervous  force  can  prove  curative  in  these 
diseases,  benefit  may  be  expected  from  the  medicine.  It  was  recom- 
mended by  Dr.  Fleming  especially  in  inflammation  of  the  brain.  It 
has  also  been  employed  in  angina,  bronchitis,  pneumonia,  various 
cutaneous  eruptions,  and  the  inflammatory  conditions  of  scrofula 
and  phthisis. 

But  the  disease  in  which  it  has  enjoyed  most  reputation  as  an  anti- 
phlogistic is  inflammatory  rheumatism.  As  a  nervous  element  of 
excitement  enters  largely  into  the  constitution  of  this  disease,  aconite 
would  seem  to  be  peculiarly  appropriate.  Recommended  originally 
in  acute  rheumatism  by  Stcirck,  it  has  been  much  used  in  Germany 
and  other  parts  of  Continental  Europe,  and  has  at  a  comparatively 
recent  date  enjoyed  some  credit  in  Great  Britain  and  this  country. 
By  M.  Lombard,  of  Geneva,  Switzerland,  it  has  been  strongly  re- 
commended as  having  a  specific  influence  over  the  disease.  Of  21 
cases  of  acute  rheumatism  reported  by  Dr.  Fleming,  in  which  aconite 
was  used,  all  were  cured ;  the  shortest  duration  of  treatment  being 
2  days,  the  longest  17  days,  and  the  average  between  5  and  6.  Upon 
the  same  authority,  the  improvement  is  often  very  speedy;  "some 
alleviation  of  the  pain  being  occasionally  experienced  in  the  course 
of  an  hour  after  the  first  dose  has  been  taken ;  whilst  there  are  few 
cases  in  which  decided  relief,  with  abatement  of  the  redness,  tension, 
and  tenderness,  is  not  obtained  in  a  few  hours.  A  longer  period 
seems  to  be  required  to  disperse  the  inflammation  in  the  smaller 
joints  than  in  the  larger  ones."  A  peculiar  advantage  of  the  treat- 
ment, judging  from  the  results  in  the  cases  alluded  to,  is  the  infre- 
quency  of  the  supervention  of  cardiac  affection;  two  only  of  the 
cases  having  offered  this  complication.  The  convalescence  too  was 
extremely  short;  and  there  was  less  stiffness  in  the  joints  than  is 
ordinarily  left  in  this  affection.  This  is  great  success,  and,  had  the 
remedy  proved  equally  efficacious  in  other  hands,  would  authorize 
its  universal  adoption.  But  this  has  not  been  the  general  experience. 
Still,  I  have  no  doubt  that  aconite,  like  most  of  the  articles  of  this 
class  of  medicines,  has  considerable  efficacy  in  acute  rheumatism; 
and  it  may  be  appropriately  employed  as  an  adjuvant  of  the  lancet, 
or  as  a  substitute  for  it  Avhen  circumstances  forbid  its  use. 

In  chronic  rheumatism  it  has  also  been  recommended,  but,  though 
I  have  frequently  employed  it  in  that  affection,  I  do  not  remember 
to  have  effected  a  cure  with  it  in  one  case;  and  the  chief  benefit 
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which  has  accrued,  has  been  from  the  relief  of  pain  through  its  local 
application  to  tlie  affected  pirt.  It  is  more  especially  ap[)li('!iblc  to 
those  cases  in  -which  the  disease  approaches  the  neuralgic  or  nervous 
form. 

As  regards  the  employment  of  this  remedy  in  the  phlegmasige 
generally,  it  labours  like  all  the  other  nervous  sedatives  under  the 
capital  defect,  that  it  does  not  lessen  the  quantity  or  alter  the  quality 
of  the  blood,  -which  are  indications  of  cure  quite  as  prominent  as  to 
lessen  the  force  -with  which  it  is  distributed.  It  cannot,  therefore, 
be  relied  on  as  a  substitute  for  the  lancet,  or  the  arterial  sedatives, 
particularly  the  antimonials. 

Vascular  Irritation  or  Active  Congestion.  The  condition  of  this 
kind  to  which  aconite  would  appear  to  be  best  adapted,  is  active  con- 
gestion of  the  brain.  Its  sedative  influence  at  once  on  the  nervous 
centres,  and  the  circulation,  is  what  is  specially  wanted  here.  But, 
as  it  does  not  lessen  the  quantity  of  the  blood,  it  cannot  be  depended 
on  in  plethoric  cases,  in  wliich  there  is  no  substitute  for  the  lancet, 
or  other  depletory  measures.  As  an  adjuvant,  however,  of  these 
measures,  it  may  be  resorted  to,  and  also  as  a  substitute  when  the 
patient  is  not  in  a  state  to  admit  of  depletion.  In  those  determina- 
tions of  blood  to  the  head  which  occasionally  take  place  from  the 
direction  thither  of  gouty  or  rheumatic  irritation,  and  in  other  in- 
stances associated  with  an  irritable  condition  of  the  nervous  system, 
aconite  is  a  very  appropriate  remedy.  If,  at  the  same  time,  there 
should  be  an  excessive  action  of  the  heart,  as  in  hypertrophy  of  that 
organ,  the  indication  for  its  use  would  be  still  stronger.  Inflaynma- 
tion  of  the  brain,  apoplexy,  and  convulsions  may  probably  be  averted 
in  some  instances  by  a  timely  and  appropriate  use  of  aconite;  and 
headache  and  vertigo  may  often  be  relieved.  But  care  must  be 
taken  not  to  confound  these  affections,  arising  from  vascular  fulness 
of  the  brain,  with  similar  affections  from  an  anemic  condition,  in 
which  the  medicine  is  contra-indicated. 

Active  hemorrhage  also  offers  an  indication  for  the  use  of  this 
remedy,  which  may  be  employed  to  reduce  the  frequency  and  force 
of  the  heart's  action,  when  bleeding  may  be  inappropriate,  or  may 
have  been  employed  without  sufficiently  relieving  the  arterial  ex- 
citement. 

Fevers.  In  the  idiopathic  fevers,  though,  perhaps  occasionally  use- 
ful, aconite  is  much  inferior  to  the  refrigerant  and  depletory  reme- 
dies usually  employed,  and  is  often  objectionable  from  its  tendency 
to  irritate  the  stomach,  already  more  or  less  irritated  in  these  aflfec- 
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tions,  and  almost  always  more  than  ordinarily  irritable.  It  has  been 
employed  with  asserted  success  in  intermittent  fever ;  but  this  is  a 
credit  which  it  shares  with  so  many  other  medicines,  that  it  is  of 
little  value.  It  is  not  pretended  that  it  can  be  compared  with  cin- 
chona in  efficiency. 

Organic  Diseases  of  the  Seart.  The  remarks  made  upon  the  use 
of  digitalis  in  these  affections  are  so  exactly  applicable  to  aconite, 
that  it  would  be  useless  to  repeat  them  here.  (See  ipage  120.)  It  is 
sufficient  to  say  that  this  remedy  may  sometimes  be  advantageously 
resorted  to,  when  digitalis  disagrees  with  the  patient,  or  in  order, 
by  varying  the  remedies  employed,  to  prevent  a  too  rapid  impair- 
ment of  the  susceptibilities,  and  thus  to  prolong  the  period  during 
which  remedial  or  alleviating  measures  may  be  used  with  effect. 

Nervous  Irritation.  It  is  in  the  different  forms  of  this  pathologi- 
cal condition  that  aconite  is  most  useful,  and  of  these  forms,  neural- 
gia is  the  one  in  which  it  has  proved  pre-eminently  so.  It  is,  indeed, 
one  of  the  standard  remedies  in  nervous  pain.  There  is  no  variety 
of  this  affection  in  which  it  may  not  be  employed,  with  the  reason- 
able hope  of  permanent  or  temporary  benefit.  But  neuralgic  rheu- 
matism and  gout  are  the  special  affections  in  which  it  has  proved 
most  serviceable,  and  in  which  it  is  probably  most  used.  In  all 
the  varieties  of  neuralgia,  the  medicine  may  be  employed  both  inter- 
nally and  externally;  or  it  may  be  applied  to  the  seat  of  the  dis- 
ease, while  some  other  remedy  or  remedies  may  be  addressed  to  the 
system.  In  the  local  use  of  it,  the  application  is  generally  made 
by  friction,  which  should  be  continued  until  decided  sensations  of 
tingling  and  numbness  are  induced,  or  until  the  neuralgic  pain  itself 
ceases. 

The  remedy  has  been  found  useful  by  some  practitioners  in  the 
pains  of  secondary  syphilis,  in  which  it  may  be  used  in  connection 
"with  the  alteratives  destined  to  eradicate  the  disease.  It  has  also 
been  employed  for  the  relief  of  pain  in  carcinoma. 

Palpitation,  of  gouty  or  rheumatic  origin,  may  also  be  advantage- 
ously treated  with  aconite,  which,  in  this  affection,  as  in  neuralgia, 
may  be  employed  both  generally  and  locally. 

In  pertussis  and  epilepsy,  the  remedy  has  also  been  used,  and  may 
sometimes  prove  serviceable ;  but  it  cannot  be  relied  on  for  the  cure. 

It  is  asserted  to  have  been  given  beneficially  in  paralysis  and  in 
amaurosis.  At  the  first  glance,  it  might  seem  to  be  contra-indicated 
in  these  affections;  as  both  not  unfrequently  result  from  its  poison- 
ous action.     But  a  little  consideration  will  show  that,  without  giving 
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any  countenance  to  the  homoeopathic  dogma,  ^^  similia  similihus 
curajitur,"  we  may  sometimes  employ  aconite  in  paralytic  diseases, 
in  full  accordance  with  sound  therapeutic  principles.  Palsy  gener- 
ally results  from  a  loss  of  function  in  the  nervous  centres.  This 
loss  of  function  may  depend  on  a  direct  depression  of  the  centre,  as 
under  the  poisonous  influence  of  aconite,  or  from  an  over-excitement, 
vascular  irritation,  or  active  congestion  of  the  centre,  as  in  inflamma- 
tion or  active  congestion  of  the  brain  or  spinal  marrow.  Now,  while 
it  is  obvious  that  aconite  would  probably  only  aggravate  palsy  origin- 
ating in  the  first  of  these  causes;  it  is  no  less  clear  that,  in  the 
cases  dependent  on  over-excitement,  it  is  one  of  the  very  remedies 
which  would  be  suggested  by  the  views  of  its  powers  here  taken.  It 
would  prove  serviceable  by  acting  as  a  sedative  to  the  morbidly  ex- 
cited nervous  centre.  I  have  had  no  experience  with  aconite  in 
palsy;  but  in  certain  cases  of  the  disease,  originating  in  or  sustained 
by  active  congestion  of  the  brain  or  spinal  marrow,  without  positive 
structural  lesion,  I  should  have  no  hesitation  in  employing  it,  should 
circumstances  prevent  the  use  of  other  habitual  remedies,  as  bleeding, 
purging,  the  antimonials,  etc. 

M.  Blanchet  has  given  the  remedy,  in  the  form  of  aconitia,  in  cases 
oi functional  deafness  and  abnormal  sounds,  with  the  eff'ect  of  some- 
times curing  the  affection,  and  frequently  relieving  it ;  but  in  other 
instances  he  has  failed  entirely.  {Ajin.  de  Therap.,  1858,  p.  48.) 

It  is  recommended  by  Cazenave  in  certain  irritable  cutaneous 
eruptions,  in  which  it  may  act  beneficially  not  only  by  diminishing 
the  capillary  circulation  in  the  surface,  but  also  by  moderating  an 
abnormal  sensitiveness  of  the  cutaneous  nerves. 

It  is  said  to  have  proved  extraordinarily  successful,  in  some  in- 
stances, in  checking  excessive  sweating. 

Mr.  Long,  of  Liverpool,  has  employed  the  tincture  of  aconite,  with 
remarkable  eff'ect,  in  obviating  the  local  and  constitutional  irritation 
with  severe  rigors,  which  in  some  persons  follows  the  introduction  of 
the  bougie.  [Liverpool  3Iedico-Chirurg .  Journ.,  Jan.  1858.) 

Finally,  aconite  has  been  found  useful  by  M.  Fouquier  in  passive 
dropsies,  in  which  it  proves  serviceable  by  its  diuretic  property ;  has 
been  recommended  in  amenorrhoea,  connected  with  chronic  conges- 
tion, or  an  habitual  spasmodic  condition  of  the  uterus;  and  has  been 
employed,  with  supposed  benefit,  in  metastatic  abscess  or  purulent 
infection;  though  upon  what  principle  it  would  be  likely  to  operate 
beneficially  in  that  affection,  I  should  be  at  a  loss  to  determine. 
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4.  Administratio7i. 

The  effects  of  aconite  may  be  obtained  from  the  powder,  extract, 
tincture,  or  isolated  active  principle;  and  all  these  forms  are  officinal. 

The  powdered  leaves  may  be  given  in  the  dose  of  one  or  two 
grains;  but  the  medicine  is  seldom  used  in  this  form. 

Two  extracts  are  officinal;  one,  the  insj)issated  juice  of  the  fresh 
leaves  (Extractum  Aconiti,  U.  S.,  Lond.,  Ud.),  which,  however,  is 
very  uncertain,  and  sometimes  very  feeble  if  not  inert;  the  other, 
the  alcoholic  extract  (Extractum  Aconiti  Alcoholicum,  U.jS.), 
which  is  made  by  evaporating  a  tincture  of  the  dried  leaves,  and,  if 
made  from  recently  dried  leaves,  may  be  efficient.  The  dose  of  the 
former  is  one  or  two  grains ;  of  the  latter  half  a  grain  or  a  grain. 
An  alcoholic  extract  pight  also  be  prepared  from  the  root,  of  which 
the  dose  should  not  exceed  one-quarter  of  a  grain  to  begin  with. 

The  tinctures  are  much  more  employed  than  the  powder  or  ex- 
tract. The  U.  S.  Pharmacopoeia  recognizes  two  tinctures,  having 
retained  the  old  tincture  of  the  leaves,  and  adopted  a  new  and  strong 
one  of  the  root.  It  is  of  the  utmost  importance  that  these  tinctures 
should  not  be  confounded  in  prescription;  as  the  most  serious  conse- 
quenoes  might  ensue  from  a  mistake. 

Tincture  of  Aconite  Leaves  (Tinctura  Aconiti  Foliorum,  U.  S.) 
is  a  weak  preparation,  having  all  the  uncertainty  of  the  dried  leaves, 
and  should  be  discarded  from  the  Pharmacopoeia.  The  dose  is  from 
twenty  to  thirty  drops. 

Tincture  of  Aconite  Root  (Tinctura  Aconiti  Radicis,  U.S., 
Bub. ;  Tinctura  Aconiti,  Lond.)  is  a  very  strong  tincture  of  the 
root,  made,  according  to  the  directions  of  our  Pharmacopoeia,  in  the 
proportion  of  a  pound  to  a  pint  of  alcohol.  It  has  about  the  strength 
of  the  British  tinctures,  and  is  nearly  or  quite  saturated.  It  has  the 
great  advantage,  over  the  preceding  preparation,  of  comparative 
uniformity  and  certainty  of  operation;  but  it  is  of  great  importance 
to  bear  in  rtiind  its  poisonous  operation  in  over-doses,  and  to  be  ex- 
tremely careful,  in  prescribing  it,  not  to  mistake  it  for  the  tincture 
of  the  leaves.  It  is,  on  the  whole,  the  most  efficient  and  convenient 
prepai-ation  of  aconite,  whether  for  internal  or  external  use;  and 
there  need  be  no  danger  with  due  caution.  It  has,  indeed,  almost 
superseded  the  other  forms.  The  commencing  dose  should  not  ex- 
ceed five  drops  in  any  ordinary  case,  which  may  be  repeated  three 
times  a  day,  and  increased  gradually  with  each  dose,  after  the  first 
day,  until  some  sign  of  its  action  is  obtained,  such  as  tingling  and 
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numbness  in  the  fingers  or  lips,  diniinislicd  frequency  of  the  pulse, 
or  headache  with  giddiness.  After  the  dose  in  winch  it  is  capable  of 
acting  is  ascertained,  it  must  be  increased,  if  at  all,  with  great  cau- 
tion, and,  should  unpleasant  symptoms  occur,  must  be  at  once  sus- 
pended. 

When  externally  used,  it  may  be  most  conveniently  applied  by 
friction  with  a  small  piece  of  sponge,  tied  to  the  end  of  a  stick,  and 
saturated  with  the  tincture.  The  rule  is  to  persevere  with  the  fric- 
tion until  the  peculiar  sensation  of  prickling  or  numbness  in  the  part 
is  produced,  or  till  the  object  for  which  it  is  employed  is  accom- 
plished. Care  should  be  taken  not  to  apply  it  to  abraded,  ulcerated, 
or  wounded  surfaces,  or  to  that  of  a  mucous  membrane. 

Whatever  preparation  of  aconite  is  used,  the  dose  may  be  repeated, 
as  in  the  case  of  the  tincture  of  the  root,  three  times  a  day,  and 
gradually  increased  until  it  acts. 

ACONITIA.  U.  S.  —  Aconitin.  —  Aconitina. 

This  may  be  prepared  in  the  following  manner.  To  an  alcoholic 
extract  of  the  root  add  water  acidulated  with  sulphuric  acid,  by  which 
the  native  salt  of  aconitia  is  decomposed,  and  a  readily  soluble  sul- 
phate is  produced.  Filter  the  liquid,  and  add  solution  of  ammonia, 
which  separates  and  precipitates  the  alkaloid  with  impurities.  From 
the  precipitate  extract  the  aconitia  by  means  of  ether,  and  allow  the 
ethereal  solution  to  evaporate.  For  details  of  the  procedure,  the 
reader  is  referred  to  the  U.  S.  Dispensatory. 

When  quite  pure,  aconitia  is  white;  but,  as  in  the  shops,  it  is  often 
slightly  coloured.  Obtained  by  the  slow  evaporation  of  its  alcoholic 
or  ethereal  solution,  it  is  transparent  like  glass.  The  alkaloid  is  un- 
crystallizable.  It  is  inodorous,  of  a  bitter  taste,  and  has  the  same 
singular  acrimony  as  the  herb  or  root.  It  is  unalterable  in  the  air, 
fusible,  at  a  high  temperature  decomposed,  sparingly  soluble  in  water, 
readily  soluble  in  alcohol  and  ether,  and  capable  of  neutralizing  the 
acids,  with  which  it  forms  uncrystallizable  salts.  It  consists  of  nitro- 
gen, carbon,  hydrogen,  and  oxygen. 

Aconitia  acts  on  the  system  in  the  same  manner  as  the  tincture, 
but  with  greater  energy.  One-fiftieth  of  a  grain  killed  a  sparrow; 
and  the  same  quantity  is  said  to  have  proved  dangerous  and  nearly 
fatal,  in  the  case  of  an  old  woman.  In  an  instance  recorded  by 
Dr.  Golding  Bird,  two  and  a  half  grains  produced  poisonous  symp- 
toms; but  the  patient  vomited  and  was  saved.  When  rubbed  on  the 
skin  in  the  form  of  an  ointment,  or  in  alcoholic  solution,  it  occasions 
violent  heat,  tingling,  and  numbness,  which  may  continue  from  two  or 
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three  to  eighteen  hours.  "A  minute  portion  of  an  ointment,  com- 
posed of  a  grain  of  the  alkaloid  to  two  drachms  of  lard,  applied  to 
the  eye,  causes  almost  insupportable  heat  and  tingling,  and  contrac- 
tion of  the  pupil."  (Pereira,  3Iat.  died.,  3d  ed.,  p.  2176.)  There 
would  seem  to  be  no  occasion  for  aconitia  as  a  distinct  preparation; 
for  the  tincture  of  the  root  is  capable  of  producing  all  the  desired 
effects  both  internal  and  external.  At  all  events,  the  use  of  the  alka- 
loid should  be  confined  to  external  application.  It  may  be  employed 
in  alcoholic  solution  or  ointment;  in  the  former  case,  one  grain  being 
dissolved  in  a  fluidrachm  of  alcohol ;  in  the  latter,  two  grains  being 
rubbed,  first  with  six  drops  of  alcohol,  and  then  with  a  drachm  of  lard. 
The  proportion  of  the  alkaloid,  if  found  necessary  upon  trial,  may 
be  doubled  or  quadrupled.  The  preparations  are  to  be  applied  by 
friction.  The  same  rule  is  necessary  in  relation  to  the  continuance 
of  the  friction,  and  the  same  caution  in  reference  to  the  surface  of 
application,  as  in  the  employment  of  the  tincture  of  the  root. 


V.  AMERICAN   HELLEBORE. 
VERATRUM  VIRIDE.  U.S. 

Under  this  name,  the  U.  S.  Pharmacopoeia  recognizes  the  root  or 
rhizome  of  Veratrum  vii'ide,  variously  called  American  hellebore, 
swamp  hellebore,  Indian  i^oke,  etc.,  an  indigenous  perennial,  growing 
abundantly  in  wet,  low,  or  swampy  places,  in  most  parts  of  our  coun- 
try from  Maine  to  Georgia.  The  root  should  be  collected  in  the 
autumn,  after  the  fall  of  the  leaf,  and,  as  it  is  injured  by  time,  should 
not  be  kept  longer  than  a  year. 

Properties.  The  body  of  the  root  or  rhizome  is  fleshy,  somewhat 
more  than  an  inch  long  by  an  inch  in  thickness,  coated  with  mem- 
branous coverings  above,  and  thickly  invested  beneath  with  numerous 
whitish  or  yellowish  fibres  or  rootlets.  In  the  recent  state,  it  has  a 
disagreeable  odour,  which  is  lost  by  drying.  Its  taste  is  bitter,  with 
an  unpleasant  acrimony,  spreading  through  the  mouth  and  fauces, 
and  very  durable.  It  imparts  its  sensible  properties  to  water  and 
alcohol ;  but  its  virtues  are  impaired  by  heat,  and  appear  to  be  de- 
stroyed by  long  boiling;  as  Dr.  Osgood  found  an  extract  prepared 
from  the  decoction  nearly  inert.  It  may  be  inferred  from  the  botan- 
ical relations  of  the  plant,  and  from  the  similarity  of  its  effects  with 
those  of  Veratrum  album,  that  it  owes  its  activity,  at  least  in  part,  to 
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veratria;  and  Mr.  J.  G.  Richardson,  of  riiiladclpliia,  has  found  this 
alkaloid  among  its  constituents.  [Am.  Journ.  of  Pharm.,  xxix,  204.) 

Effects  on  the  Sydem.  American  hellebore  bears  so  close  a  resem- 
blance in  its  effects  to  the  medicines  belonging  to  this  class  already 
described,  that  it  could  not  with  propriety  be  separated  from  them  in 
any  system  of  arrangement.  Like  them  it  is  locally  irritant,  in  its 
general  action  sedative  to  the  nervous  system  and  circulation,  and 
more  or  less  stimulant  to  the  secretions.  For  a  knowledge  of  its  phy- 
siological effects,  we  are  mainly  indebted  to  Dr., Charles  Osgood,  of 
Providence,  Rhode  Island,  who  appears  to  have  had  his  attention 
directed  to  the  subject  by  Professor  Tully,  of  Yale  College,  by  whom 
the  medicine  had  long  been  habitually  employed,  and  recommended 
in  his  lectures.  The  results  of  his  investigations  were  made  known 
in  a  communication  published  in  the  American  Journal  of  the  Medi- 
cal Sciences  for  August,  1835  (xvi.  296).  His  statements  have  since 
been  amply  confirmed  by  others,  and  especially  by  Dr.  W.  C.  Nor- 
wood, of  Cokesbury,  S.  C,  who  deserves  the  credit  of  having  aroused 
the  attention  of  the  profession  to  the  subject,  and  of  having  thus 
given  much  greater  extension  to  the  use  of  the  medicine  than  it  had 
ever  before  received. 

Locally  applied,  American  hellebore  is  capable  of  producing  irri- 
tation, rubefaction,  and  even  vesication  of  the  surface.  Snuffed  into 
the  nostrils  in  the  form  of  powder,  even  much  diluted,  it  acts  as  an 
errhinc  and  sternutatory.  Its  acrid  impression  on  the  mouth  and 
fauces,  when  chewed,  has  been  already  mentioned.  When  swallowed, 
it  is  apt  to  cause  uneasiness  in  the  epigastrium,  which,  when  the  dose 
is  sufficiently  large,  is  followed  by  nausea  and  vomiting,  the  latter 
effect  being  often  protracted,  and  attended  with  much  retching,  and 
sometimes  with  hiccough.  Dr.  Osgood  noticed,  in  his  own  case,  that 
the  vomiting  was  effected  by  a  spasmodic  contraction  of  the  stomach 
itself,  without  participation  of  the  diaphragm  and  abdominal  mus- 
cles ;  and,  in  another  individual,  was  preceded  by  a  sensation  as  of  a 
ball  rising  in  the  oesophagus,  the  result  no  doubt  of  a  spasmodic  con- 
traction of  that  tube.  The  antecedent  and  attendant  nausea  does 
not  seem  to  be  severe,  though  the  prostrating  effects  on  the  system, 
as  will  be  more  particularly  noticed  directly,  are  often  very  striking. 
The  emesis  is  usually  later  in  occurring  from  this  than  from  other 
emetic  medicines ;  three-quarters  of  an  hour  or  more  not  unfrequently 
elapsing,  after  its  exhibition,  before  this  effect  is  experienced.  A  fact 
which,  considering  the  drastic  properties  ascribed  to  veratrum  album, 
was  not  anticipated,  but  which  appears  to  have  been  confirmed  by 
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almost  all  who  have  reported  their  experience  upon  the  action  of  the 
medicine,  is  that  it  seldom  if  ever  purges.  The  remarks  hitherto 
made  have  reference  to  its  local  operation.  Its  effects  on  the  system 
are  even  more  striking. 

From  doses  insufficient  to  vomit,  along  with  the  epigastric  uneasi- 
ness, or  independent  of  it,  there  are  sometimes  feelings  of  chilliness, 
and  considerable  diminution  in  the  frequency  and  the  force  of  the 
pulse,  with  a  sense  of  weakness  in  certain  muscles,  or  want  of  due 
command  of  them,  which  are  probably  the  results  of  a  direct  sedative 
influence  upon  the  nervous  centres.  As  a  proof  that  it  is  not  from 
the  depressing  influence  of  nausea  that  the  reduction  of  the  pulse 
takes  place.  Dr.  Norwood  states  that  he  has  reduced  it  as  low  as 
thirty-five  in  the  minute,  without  the  least  nausea  and  vomiting. 
{Chariest.  3Ied.  Journ.  and  Rev.,  Nov.  1852,  p.  768.)  He  also  speaks 
of  a  feeling  of  numbness  and  tingling,  which  he  had  experienced 
about  the  joints  previously  to  vomiting,  as  well  as  during  and  after 
that  process.  [Ibid.,  p.  770.)  We  are  told  by  Dr.  Osgood  that  the 
farmers  in  New  England,  in  order  to  protect  their  crops  from  birds, 
were  in  the  habit  of  scattering  in  their  fields  grains  of  corn,  which 
had  been  soaked  in  an  infusion  of  the  root  of  the  American  helle- 
bore. Soon  after  eating  this  grain,  the  birds  became  incapable  of 
running  or  flying,  so  that  they  were  readily  caught;  but,  if  left  un- 
disturbed for  a  time,  they  recovered  from  the  paralyzing  eS"ect,  and 
flew  away.  It  is  seen,  then,  that  a  reduction  of  the  circulation,  and 
a  partial  paralysis  of  sensation  and  motion,  are  produced  by  the 
medicine  independently  of  nausea;  and  it  is  a  very  probable  infer- 
ence, that  the  higher  degrees  of  these  sedative  efi"ects,  though  asso- 
ciated with  nausea  and  vomiting,  and  possibly  increased  by  them,  are 
still  mainly  dependent  on  the  same  depressing  power  over  the  organic, 
and,  to  a  certain  extent,  the  animal  nervous  centres. 

When  the  medicine  is  carried  so  far  as  to  produce  nausea  and  vom- 
iting, its  depressing  effects  on  the  circulation  and  nervous  system  are 
often  very  striking.  The  pulse  falls  from  75  or  80  down  to  35  or  40, 
and  at  the  same  time  becomes  smgjl  and  feeble,  and  occasionally 
almost  imperceptible.  The  surface  is  pale  and  covered  with  a  cool 
sweat;  the  patient  at  the  same  time  experiencing  a  sense  of  chilli- 
ness, and  sometimes  of  tingling  or  numbness.  Headache,  vertigo, 
dimness  of  vision  with  dilated  pupils,  faintness,  a  feeling  as  of  stiff- 
ness of  certain  muscles,  and  a  want  of  command  over  them,  are  other 
symptoms  evincive  of  the  sedative  operation  of  the  medicine.  These 
signs  of  prostration  are  sometimes  so  great  as  to  become  alarming; 
although  I  have  seen  no  account  of  fatal  poisoning. 
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All  agree  in  the  statement,  that  the  general  depressing  eflects  on 
the  nervous  system  and  circulation  are  attended  with  stimulation  of 
the  secretory  functions.  The  salivary,  pulmonary,  biliary,  and 
urinary  secretions  are  increased,  it  is  asserted,  by  doses  insufficient 
to  occasion  nausea  and  vomiting;  and,  during  the  existence  of  this 
condition,  the  same  effect  is  produced  upon  the  function  of  the  skin. 

An  excessive  action  of  the  medicine  is  easily  controlled  by  opiates 
and  alcoholic  stimulants.  In  cases  of  extreme  nausea  and  vomiting, 
the  opiate  should  be  administered  by  enema. 

Therapeutic  Application.  The  indications  which  American  helle- 
bore seems  to  be  capable  of  fulfilling,  are  to  reduce  the  circulation 
when  morbidly  excited,  and  to  calm  nervous  irritation.  It  has  been 
used  chiefly  in  inflammations,  fevers,  and  nervous  diseases. 

1.  In  inflammation  the  medicine  acts  only  as  a  sedative,  and  not 
probably  by  changing  the  cliaractcr  of  the  blood.  It  should  not, 
therefore,  be  used  to  the  exclusion  of  the  lancet,  and  other  measures 
calculated  to  meet  the  latter  indication.  But,  ■svhen  the  state  of  the 
system  does  not  admit  of  depletion,  it  may  sometimes,  I  have  no 
doubt,  be  employed  with  advantage.  This  remark  applies  to  the 
phlegmasiae  generally,  excluding  gastric  inflammation.  But  it  is  in 
the  treatment  of  pneumonia  and  rheumatism  that  the  medicine  has 
acquired  most  credit. 

As  a  remedy  'm pneumonia,  it  was  recommended  by  Dr.  Osgood; 
but  did  not  come  into  extensive  use  until  after  Dr.  Norwood's  pub- 
lication. Since  then,  it  has  been  much  employed,  especially  in  the 
South,  where  pneumonia  often  assumes  a  form  which  does  not  well 
bear  depletion;  and  the  testimony  in  its  favour  is  so  strong,  and  from 
so  many  sources,  that  it  is  impossible  to  refuse  it  credence.  The  plan 
originally  recommended  by  Dr.  Norwood  was  to  commence  with  eight 
drops  of  the  saturated  tincture,  to  be  repeated  every  three  hours,  with 
the  addition  of  a  drop  to  each  successive  dose,  until  the  pulse  should 
be  reduced  sufficiently,  or  nausea  and  vomiting  supervene;  and  after- 
wards the  dose  was  to  be  so  managed,  in  respect  to  amount  and  inter- 
val, as  to  sustain  the  depressed  state  of  the  circulation  with  as  little 
disturbance  of  stomach  as  possible.  When  the  medicine  is  more  than 
usually  disposed  to  nauseate,  the  effect  may  be  counteracted  by  a 
little  morphia.  It  is  asserted  that  the  symptoms  of  inflammation 
decline  with  the  reduction  of  the  pulse,  and  the  patient  in  due  time 
enters  into  a  very  favourable  convalescence.* 

*  In  a  pamphlet  published  in  1858,  at  Albany  {page  8),  Dr.  Norwood  recommends  a 
much  smaller  dose  to  begin  with,  and  gradually  increases  till  the  desired  effect  is  pro- 
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In  acute  rheumatism  the  remedy  would  seem  to  be  no  less  effica- 
cious; being,  as  in  the  former  case,  employed  with  a  due  regard  to 
the  necessity  for  depletory  measures.  In  this  disease  it  may  often 
be  advantageously  associated  with  opiates,  which  afford  ease  to  the 
patient,  while  the  sedative  remedy  reduces  the  excitement.  It  should 
be  given  every  three  or  four  hours,  in  such  doses  as  not  to  occasion 
vomiting,  and  gradually  increased  as  the  stomach  is  found  to  tolerate 
it.  Dr.  Osgood  states  that  he  knows  of  no  medicine,  except  perhaps 
cimicifuga,  to  which  the  disease  more  easily  yields. 

It  has  also  been  recommended  in  chronic  rheumatism.,  but  is  not 
considered  so  efficacious  as  in  the  acute,  and  must  be  used  several 
days  before  benefit  can  be  expected.  I  should  suppose  it,  from  its 
physiological  properties,  to  be  peculiarly  adapted  to  the  neuralgic 
form  of  rheumatism. 

In  gout  it  has  been  equally  praised;  and  Dr.  Tully  thinks  that, 
with  proper  management,  it  will  effect  cures  in  a  majority  of  cases. 
He  considers  it  better  adapted  to  that  affection,  in  feeble  constitu- 
tions, than  colchicum,  because  less  apt  to  weaken  by  exhausting 
operations  on  the  bowels. 

Dr.  Tully  recommends  it  also  in  dysentery  when  not  malignant. 

In  a  case  o^  puerperal  peritonitis,  it  was  employed  with  favourable 
results  by  Dr.  J.  R.  Murphy,  of  Chesterfield,  Illinois.  (*S'^.  Louis  Med. 
and^Surg.  Journ.,  xiii.  255.)  Dr.  Norwood  has  found  it  "to  rob  puer- 
peral fever  of  its  terrors."  {On  the  Therap.  Powers  of  Verat.  Viride, 
Albany,  1857,  p.  7.)  He  has  also  found  it  very  useful  in  dysmen- 
orrlicea. 

2.  Of  the  idiopathic  fevers,  the  one  in  which  the  medicine  has  been 
employed  with  the  greatest  supposed  success,  and  in  which  it  has 
been  strongly  recommended  by  Dr.  Norwood,  is  enteric  or  typhoid 
fever.  Having  never  used  it  in  this  complaint,  I  may  not  perhaps 
be  considered  as  entitled  to  the  expression  of  an  opinion  as  to  its 
efficacy  or  appropriateness;  but,  being  much  in  the  habit  of  seeing 
and  treating  typhoid  fever,  and  often  in  its  worst  forms,  and  finding 
it  to  yield  to  agents  much  less  powerfully  depressing  than  the  one 
in  question,  and  much  less  likely  to  provoke  irritation  of  stomach, 
which  is  especially  to  be  avoided,  I  cannot  but  entertain  great 
doubts,  at  least  of  its  necessity,  in  that  affection.     Dr.  Norwood  has 

duced.  Mixing  equal  measures  of  the  tincture  and  simple  syrup,  he  gives  from 
four  to  six  drops  of  the  mixture,  as  a  commencing  dose,  and  increases  by  one  or  two 
drops,  each  successive  dose,  until  the  pulse  is  reduced,  or  nausea  occurs.  [Note  to 
the  second  edition.) 


CHAP.  II.]        NERVOUS    SEDATIVES. — AMERICAN    HELLEBORE.  157 

emplojcd  it,  "with  tlie  most  favourable  results,"  in  measles  and  scar- 
let fever.  [Loc.  cit.) 

3.  Of  the  nervous  diseases,  neuralgia  in  its  various  forms,  l)ut 
especially  when  occurring  in  rheumatic  and  gouty  patients,  may  be 
treated  by  this  remedy  both  internally  and  externally.  I  should, 
however,  expect  less  from  it,  than  from  the  cerebral  stimulants.  In 
severe  or  frequently  recurring  palpitations  of  the  heart,  it  would  be 
an  appropriate  remedy.  It  is  said  also  to  have  proved  useful  in 
spasmodic  asth7na,  hooping-cough,  and  croup.  Dr.  P.  D.  Baker,  of 
Alabama,  employs  it  successfully  in  the  convulsions  of  children^ 
chorea,  and  puerperal  convulsions.  {South.  Med.  and  Surg.  Journ.^ 
Sept.  1859.)  Dr.  A.  B.  Clarke  has  used  it  advantageously  m  puer- 
peral mania.  [Bost.  Med.  and  Surg.  Journ.,  lix.  238.) 

4.  In  all  cases  of  organic  disease  of  the  heart  and  of  the  great 
blood-vessels  in  which  it  is  desirable  to  repress  the  circulation,  and  in 
which  there  is  no  irritability  of  stomach  to  contra-indicate  its  use,  it 
may  be  employed  with  hope  of  benefit.  I  have  known  it  to  reduce 
the  frequency  of  the  pulse  under  such  circumstances,  after  failing  to 
obtain  that  effect  from  digitalis. 

In  reference  to  its  influence  over  the  secretions,  except  as  an  inci- 
dental eflFect,  it  has  been  comparatively  little  employed;  but  it  seems 
to  have  proved  useful  as  a  cholagogue,  in  deficient  hepatic  secretion, 
with  dyspeptic  sensations  and  mental  depression.  It  might  be  tried 
in  jaundice  when  the  ordinary  measures  fail. 

Administration.  American  hellebore  may  be  given  in  substance, 
tincture,  or  extract.  The  dose  of  the  powder  is  one  or  two  grains, 
to  be  repeated  every  three  hours,  and  increased  if  necessary.  From 
four  to  six  grains,  according  to  Dr.  Osgood,  will  generally  vomit. 

The  extract  may  be  made  by  inspissating  the  expressed  juice  of 
the  root  at  a  low  temperature,  or  by  carefully  evaporating  the  tinc- 
ture to  dryness.  The  dose  of  it  is  from  one-quarter  to  one-half  of  a 
grain,  repeated  as  above. 

The  tincture,  however,  is  the  preferable  preparation ;  as  it  will 
keep  unchanged  for  a  long  time.  In  order  to  insure  uniformity  of 
strength,  as  far  as  possible,  it  should  be  saturated.  Dr.  Osgood 
prepared  the  tincture  with  six  ounces  of  the  fresh  root  to  a  pint  of 
diluted  alcohol.  Dr.  Norwood's  tincture  is  made  with  eight  ounces 
of  the  dried  root  and  a  pint  of  officinal  alcohol ;  maceration  being 
continued  for  two  weeks.  I  prefer  the  latter,  as  alcohol  is  probably 
a  better  solvent  than  diluted  alcohol;  and,  by  the  use  of  the  larger 
proportion  of  the  root,  the  menstruum  is  more  likely  to  be  satu- 
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rated.  The  proportion  is  larger  relatively  to  Dr.  Osgood's  tincture 
than  it  seems  to  be,  because  the  dried  root  is  employed  instead  of 
the  recent.  But  care  should  be  taken  that 'the  root  has  not  become 
deteriorated  by  long  keeping.  The  dose  of  Dr.  Norwood's  tincture, 
which  should  always  be  prescribed  until  a  preparation  shall  be  di- 
rected by  the  U.  S.  Pharmacopoeia,  is  from  four  to  eight  drops,  to  be 
repeated  every  three  or  four  hours,  and  increased  if  necessary.* 

In  exhibiting  any  one  of  the  preparations,  the  increase  of  the 
doses  successively  is  to  be  continued  until  some  obvious  effect  is 
produced.  The  occurrence  of  nausea  and  vomiting,  or  a  sufficient 
reduction  of  the  pulse  Avithout  these  symptoms,  should  be  the  signal 
for  refraining  from  any  further  increase ;  and,  should  the  former 
effects  continue,  the  medicine  should  be  suspended,  and,  if  resumed, 
should  be  given  in  smaller  doses. 

An  ointment  was  formerly  officinal,  but  has  been  discarded  from 
the  U.  S.  Pharmacopoeia  as  superfluous. 

Should  the  effects  of  the  local  application  of  the  remedy  be  desired, 
they  may  be  most  conveniently  obtained  by  the  use  of  the  saturated 
tincture.  It  may  be  applied  by  friction  in  neuralgic  and  rheumatic 
cases. 


YI.  VERATRIA.  U.S.,  Lond.,  Ed. 

Veratria  is  an  organic  alkali,  found  in  white  hellebore  and  ceva- 
dilla,  in  which  it  is  said  to  exist  in  combination  with  gallic  acid. 
As  already  stated,  it  has  been  ascertained  to  exist  also  in  American 
hellebore.  Before  treating  of  the  alkaloid  specially,  it  will  be  proper 
to  give  a  brief  notice  of  the  substances  of  which  it  constitutes  a  char- 
acteristic ingredient. 

1.  WHITE  HELLEBORE. — VerATRUM  Album.  U.S. 

Origin  and  Properties.  This  is  the  officinal  title  of  the  root  or 
rhizome  of  Veratrum  album,  an  herbaceous  perennial  plant,  grow- 
ing wild  in  the  mountainous  districts  of  Continental  Europe,  and 
abundant  in  the  Alps  and  Pyrenees.  As  found  in  our  shops,  it  is 
cylindrical,  or  in  the  shape  of  a  truncated  cone,  from  one  to  three 
inches  long  and  an  inch  or  less  in  thickness,  externally  blackish, 

*  As  the  medicine  acts  in  some  persons  with  unexpected  violence,  it  might  be 
better  to  commence  with  the  smallest  quantity  mentioned  in  the  text,  or  even  a  still 
smaller  one,  and  increase  each  succeeding  dose  until  the  medicine  begins  to  act.  {Note 
to  the  second  edition. 
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wrinkled,  and  rougli  with  the  marks  of  the  rootlets  which  have 
been  cut  off,  though  these  sometimes  remain.  In  this  dried  state 
it  is  inodorous,  but  has  a  bitterish  taste,  which  is  soon  followed  bj 
an  acrid  and  burning  sensation  spreading  through  the  mouth  and 
fauces.  Its  efficiency  as  a  medicine  depends,  in  part  at  least,  upon 
the  veratria  contained  in  it.  There  is  some  reason  to  suppose  that 
it  may  contain  other  active  principles,  of  which,  however,  too  little  is 
known  to  justify  any  positive  conclusion. 

Effects  on  the  Si/stem.  In  its  operation  on  the  system,  it  bears 
considerable  resemblance  to  the  American  hellebore,  except  that  it  is 
much  more  disposed  to  purge,  at  least  according  to  the  statements  of 
almost  all  writers  on  the  subject.  It  has  generally  been  known  and 
treated  of  as  a  violent  emeto-cathartic,  producing  severe  vomiting  and 
purging,  often  attended  with  griping  pain,  bloody  stools,  and  tenes- 
mus, and  not  unfrequently  with  great  prostration.  It  also  stimulates 
almost  all  the  secretions,  and  is  an  active  local  irritant,  producing 
pain  and  inflammation  in  mucous  and  ulcerated  surfaces,  and  that  of 
the  denuded  skin,  and  exciting  violent  sneezing  when  introduced  into 
the  nostrils.  In  over-doses  it  acts  as  an  irritant  poison,  causing  an 
acrid,  burning  sensation  in  the  mouth,  fauces,  and  oesophagus,  a 
feeling  of  constriction  of  the  throat,  excessive  vomiting,  purging 
with  bloody  stools,  tenesmus,  severe  abdominal  pains,  a  small,  feeble, 
and  scarcely  perceptible  pulse,  cold  sweats,  giddiness,  faintness,  blind- 
ness with  dilated  pupil,  tremblings,  loss  of  voice,  insensibility,  some- 
times convulsions,  and  death.  Occasionally  it  is  said  to  produce  an 
eruption  on  the  skin.  The  reader  will  have  noticed  that  this  series 
of  symptoms  is  almost  precisely  the  same  as  that  which  character- 
izes the  poisonous  operation  of  aconite,  and  it  is  probable  that  they 
result  mainly  from  the  same  cause;  the  absorption,  namely,  of  the 
active  principles,  and  a  sedative  influence  exerted  by  them  upon 
the  organic  nervous  centres.  It  has  been  ascertained  to  produce  its 
characteristic  effects,  not  only  when  taken  into  the  stomach,  but  when 
introduced  into  the  rectum,  or  applied  to  an  ulcerated  surface.  The 
production  of  drastic  purging,  if  this  be  so  common  an  effect  as  we 
are  led  to  believe  by  the  almost  universal  statements  of  writers,  is  a 
point  in  which  this  species  of  Veratrum  differs  remarkably  fi-om  the 
American;  but  I  suspect  that  the  purging  is  a  less  constant  phe- 
nomenon than  is  generally  supposed ;  for,  in  three  cases  of  poisoning 
by  an  infusion  of  the  root,  reported  by  Dr.  "\Vm.  Rayner,  of  Stock- 
port, England,  this  effect  was  wanting  in  all.  (Pereira's  3fat.  3Ied., 
yd  ed.,  p.  1062.)  The  remedies  are  the  same  as  those  for  poisoning 
by  aconite. 
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Therapeutic  Application.  "White  hellebore  was  considerably  used 
by  the  ancients;  but,  on  account  of  its  violent  effects,  occasionally 
even  in  small  doses,  has  been  to  a  great  extent  abandoned.  The 
complaints  in  which  it  was  most  used  were  those  of  an  obstinate 
character,  as  mania,  melancliolia,  epilepisy,  dropsy,  leprosy,  etc.,  in 
which  its  powerful  emeto-cathartic  effects  were  supposed  to  be  indi- 
cated. It  has  been  employed,  at  a  more  recent  period,  as  a  substi- 
tute for  the  eau  medicinale  d'Husson,  in  the  treatment  of  gout;  the 
wine  of  white  hellebore  being  given  with  laudanum;  but  there  are 
few,  I  presume,  who  now  continue  to  use  it.  As  an  alterative  it  has 
also  been  given  in  chronic  cutaneous  eruptions.  I  shall  hereafter 
speak  of  it  as  an  errhine.  It  has  also  been  employed  externally,  in 
the  form  of  ointment  or  infusion,  to  destroy  vermin  about  the  per- 
son, and  as  a  cure  for  psora.  I  think  it  highly  probable  that,  by  a 
proper  management  of  the  dose,  it  might  be  made  to  answer  the 
same  therapeutic  purposes  for  which  the  American  hellebore  has 
been  recommended. 

Administration.  The  dose  of  powdered  white  hellebore  should 
not  at  first  exceed  one  or  two  grains,  which  may  be  repeated  or  in- 
creased if  necessary.  To  produce  vomiting,  as  much  as  from  eight 
to  twenty  grains  are  not  unfrequently  required;  but  I  think  the 
medicine  should  never  be  given  with  this  view.  There  is  an  officinal 
Wine  (ViNUM  Yeratri  Albi,  U.  S.  ;  Vinum  Veratri,  Lond.),  the 
dose  of  which  is  ten  minims,  two  or  three  times  a  day,  to  be  in- 
creased if  necessary,  but  not  so  far  as  to  occasion  vomiting.  It 
may  be  given  in  gout,  rheumatism,  and  chronic  cutaneous  eruptions. 
The  U.  S.  Pharmacopoeia  directs  an  Ointment  (Unguentum  Veratri 
Albi),  which  is  sometimes  used  in  the  itch.  The  medicine  also  en- 
ters into  the  London  Compound  Sulphur  Ointment,  employed  for 
the  same  purpose. 

2.  CEVADILLA.  —  Sabadilla,  U.S.,  Ed. 

This  consists  of  the  seeds  and  capsules  of  one  or  more  Mexican 
plants,  belonging  or  closely  allied  to  the  genus  Veratrum;  and  it  is 
not  impossible  that  it  may  be  obtained  both  from  Veratrum  Saba- 
dilla and  Asagrsea  officinalis,  though  it  is  of  late  generally  referred 
to  the  latter.  For  a  description  of  this  product  the  reader  may 
consult  the  U.  S.  Dispensatory  (11th  ed.,  p.  658).  Its  sole  value 
at  present  depends  on  the  fact,  that  it  contains  veratria  in  consider- 
able proportion,  and  yields  this  alkaloid  more  readily  than  any  other 
known  substance. 

Cevadilla  has  essentially  the  same  effects  on  the  system  as  the 
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"wliitc  and  American  hellebore,  and  like  tlicm  is  capable  of  operating 
as  a  poison.  Though  introduced  into  Europe  so  early  as  l.'J72,  it 
has  never  been  much  used;  the  chief  employment  of  it  being  inter- 
nally as  a  remedy  in  taenia  and  other  ■worms  in  the  bowels,  and  ex- 
ternally as  an  ointment  for  the  destruction  of  vermin.  The  dose  is 
stated  at  from  five  to  thirty  grains;  but,  if  given  at  all,  the  com- 
mencing dose  should  be  smaller  than  the  least  quantity  mentioned, 
and  increased  if  requisite. 

1.  Preparation  of  Veratria. 
Veratria  is  prepared  from  cevadilla  by  treating  an  alcoholic  extract 
of  the  seeds  and  capsules  with  water  diluted  with  sulphuric  acid,  by 
which  the  alkaloid  is  dissolved,  and  the  sulphate  formed  in  solution. 
To  this,  after  concentration,  magnesia  is  added,  in  order  to  precipi- 
tate the  veratria.  The  precipitate,  having  been  washed  and  dried, 
is  then  treated  with  alcohol,  which  dissolves  the  alkaloid,  and  yields 
it  in  an  impure  state  on  evaporation.  It  is  afterwards  purified  by 
boiling  with  water,  sulphuric  acid,  and  animal  charcoal,  filtering, 
concentrating,  and  precipitating  with  ammonia. 

2.  Properties  of  Veratria. 
As  thus  obtained,  veratria  is  a  grayish  or  brownish-white  powder, 
uncrystallizable,  inodorous,  bitter  and  extremely  acrid  to  the  taste, 
producing  through  the  mouth  and  fauces  a  durable  sensation  of  ting- 
ling and  numbness,  fusible  by  heat,  scarcely  soluble  in  cold  water, 
soluble  in  1000  parts  of  boiling  water,  which  it  renders  perceptibly 
acrid,  freely  soluble  in  alcohol,  somewhat  less  so  in  ether,  and  capa- 
ble of  neutralizing  the  acids,  with  some  of  which  it  forms  soluble 
salts.  Though  inodorous,  it  produces  violent  sneezing  and  coryza. 
It  is  characterized  by  becoming  reddened  with  sulphuric  acid,  form- 
ing a  yellow  solution  with  nitric  acid,  and  yielding  a  white  precipi- 
tate with  tannic  acid  or  ammonia,  added  to  its  solution  in  dilute 
acetic  acid.  It  is  wholly  dissipated  at  a  red  heat.  According  to 
M.  Couerbe,  the  veratria  here  described  is  not  pure,  containing  two 
other  principles,  which  he  calls  respectively  sahadilUa  and  veratrin, 
the  former  possessing  alkaline  properties.  But  for  medicinal  pur- 
poses there  is  no  occasion  for  obtaining  it  perfectly  pure.  It  con- 
sists of  nitrogen,  carbon,  hydrogen,  and  oxygen. 

3.  Effects  of  Veratria  on  the  System. 
Like  the  substances  from  which  it  is  obtained,  veratria  appears  to 
be  locally  irritant,  and,  in  its  general  influence,  sedative  to  the 
VOL.  II. — 11 


162  GENERAL    SEDATIVES.  [PART    II. 

organic  nervous  centres  and  to  the  circulation;  possessing  at  tlie 
same  time  emeto-cathartic  powers,  and  the  property  of  stimulating 
most  of  the  secretions  when  absoi'bed. 

Rubbed  upon  the  skin,  in  ointment  or  solution,  it  produces  a  sen- 
sation of  warmth  and  tingling,  which,  according  to  Dr.  Klingner,* 
is  attended  with  slight  shocks  like  those  caused  by  electricity.  If 
the  friction  is  continued,  Dr.  Turnbull  states  that  the  feeling  of 
heat  and  tingling  is  diffused  over  the  whole  surface  of  the  body. 
Sometimes  this  effect  upon  the  nervous  tissue  of  the  part  is  attended 
with  a  transitory  redness,  and  a  cutaneous  eruption.  Dr.  J.  L.  Van 
Praagf  found  the  tingling  sensation  extremely  painful  when  the 
veratria  was  applied  to  the  umbilicus,  where  the  skin  is  more  deli- 
cate. He  speaks  also  of  a  sensation  of  cold  following  the  prickling. 
Applied  to  the  denuded  cutis,  the  alkaloid  is  powerfully  irritant. 

Snuffed  up  the  nostrils,  even  in  small  quantity  and  much  diluted, 
it  occasions  excessive  sneezing.  In  the  mouth  and  fauces  it  produces 
an  almost  insupportable  sense  of  acrimony. 

When  swallowed  in  moderate  doses,  it  causes  a  feeling  of  warmth 
in  the  stomach,  which  spreads  over  the  body,  probably  sympathet- 
ically; and,  if  the  dose  is  increased,  nausea  and  vomiting  are  in- 
duced, sometimes  attended,  according  to  MM.  Faivre  and  Leblanc,| 
with  spasmodic  pains  more  or  less  severe.  Very  different  state- 
ments are  made  in  relation  to  the  purgative  property  of  veratria. 
Magendie  says  that,  in  the  dose  of  one-quarter  of  a  grain,  it 
promptly  produces  abundant  alvine  evacuations ;  and  its  tendency 
to  operate  on  the  bowels  is  noticed  both  by  MM.  Faivre  and  Leblanc, 
and  by  Dr.  Van  Praag.  Dr.  Turnbull,  on  the  contrary,  states  that 
he  seldom  found  it  to  purge,  even  when  largely  given,  and  that  its 
action  was  not  unfrequently  attended  with  constipation.  When  in- 
troduced into  the  intestines  of  animals,  it  has  been  found  to  produce 
inflammation  of  the  mucous  membrane. 

The  effects  just  stated  prove  the  locally  irritating  property  of 

*  The  facts  stated  in  this  article,  on  the  authority  of  Dr.  J.  B.  Klingner,  are  con- 
tained in  a  communication  by  that  practitioner  to  the  Glasgow  Medical  Journal  for 
Jan.  1854,  an  epitome  of  which  may  be  seen  in  the  Am.  Journ.  of  3Ied.  Sci.,  July, 
1854,  p. 226. 

■j-  The  results  of  the  experiments  of  Dr.  J.  Leonides  Van  Praag  are  contained  in 
Virchow's  Arckiv.,  Bd.  vii.  Heft  2;  aud  an  abstract  of  them  is  given  in  the  British 
and  Foreign  Medico- Chir.  Rev.  for  July,  1855,  Am.  ed.,  p.  185. 

J  The  facts  stated,  on  the  authority  of  MM.  Faivre  and  Leblanc,  are  derived  from  - 
a  communication  made  by  them  to  the  French  Academy  of  Medicine,  and  published 
in  the  Archives  Generales,  Fev.  1855,  p.  238. 
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veratria.  The  following,  I  think,  no  less  evince  its  general  sedative 
influence,  at  least  on  the  circulation. 

After  it  has  been  swallowed  a  short  time,  the  first  general  feeling 
of  warmth  is  followed  by  tingling  or  prickling  more  or  less  exten- 
sively through  the  body,  with  curious  sensations  as  of  currents  of 
heat  or  cold  over  the  surface;  the  pulse  becomes  depressed  in  fre- 
quency and  strength;  the  respiration  is  also  diminished;  and  one  or 
more  of  the  secretions,  particularly  those  of  the  kidneys,  skin,  and 
salivary  glands  are  notably  increased.  Dr.  Van  Praag  states  that 
the  pulse  is  early  and  remarkably  reduced  in  frequency.  In  the 
case  of  a  female,  to  whom  he  gave  one-twentieth  of  a  grain  four 
times  in  one  day,  and  one-tenth  of  a  grain  as  often  on  the  following 
day,  the  pulse  in  the  first  day  fell  from  90  to  72,  and  in  the  second 
to  64.  MM.  Faivre  and  Leblanc  state  that,  whenever  it  was  in  their 
power  to  examine  the  pulse  before  and  after  the  exhibition  of  the 
alkaloid,  they  have  found  it  diminished,  and  often  irregular.  They 
speak  also  of  a  general  prostration  of  strength.  In  experiments 
upon  the  lower  animals,  these  observers  all  agree  as  to  another  sin- 
gular efiect  from  large  doses;  tetanic  contractions,  namely,  of  the 
muscles  of  the  extremities  and  of  the  trunk,  which  impede  respira- 
tion, and  give  rise  even  to  asphyxia.  If  the  dose  of  the  medicine 
is  poisonous,  these  efiects  become  immediately  manifest.  The  spasms 
are  at  first  short  and  at  considerable  intervals,  but  increase  in  fre- 
quency and  violence  till  the  animal  succumbs,  at  the  end  of  half  an 
hour  or  an  hour.  These  effects  have  not,  I  believe,  been  observed 
in  the  human  subject.  Van  Praag,  in  summing  up  the  physiological 
action  of  veratria,  states  that  "the  respiration  and  circulation  are 
diminished,  the  muscles  lose  their  tone,  and  the  irritability  of  many 
of  the  nerves,  especially  of  the  peripheral  cutaneous  nerves,  is  con- 
siderably impaired." 

There  is  little  doubt  that  veratia  operates  through  its  absorption. 
It  gives  rise  to  the  same  general  effects  to  whatever  surface  applied ; 
operating,  according  to  Van  Praag,  most  rapidly  when  taken  into  the 
stomach,  less  so  when  introduced  into  the  rectum,  and  still  less  so 
when  in  contact  wdth  a  wound  of  the  skin.  It  is  said,  when  intro- 
duced into  the  cavity  of  the  pleura,  in  the  lower  animals,  to  produce 
tetanus  and  death  in  a  few  minutes. 

4.  Therapeutic  Application  of  Veratria. 
Van  Praag  concludes,  from  his  observations  of  the  physiological 
action  of  veratria,  that  it  is  indicated  in  febrile  disease  with  aug- 
mented tonicity  of  the  muscles;  and  in  pneumonia,  pleurisy,  and 
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inflammatory  affections  of  the  heart.  The  following  are  the  com- 
plaints in  which  it  has  been  used. 

Acute  Rheumatism.  In  this  disease  it  has  been  employed  with 
great  supposed  advantage  by  M.  Pedagnel,  of  France,  who  finds  the 
disease  generally  to  get  well  under  its  use  in  seven  or  eight  days. 
He  gives  about  one-twelfth  of  a  grain,  with  one-sixth  of  a  grain  of 
the  extract  of  opium,  from  one  to  five  times  daily,  according  to  the 
demands  of  the  case.  According  to  Dr.  Bardsley,  of  England,  the 
results  obtained  by  treating  twenty-four  rheumatic  patients  with  col- 
chicum,  and  the  same  number  with  veratria,  were  absolutely  identical. 
MM.  Fabre  and  Marotte  add  their  favourable  testimony  as  to  the 
efficacy  of  the  medicine  in  acute  rheumatism,  and  the  latter  maintains 
that  its  good  effects  are  owing  to  its  sedative  properties,  and  are  pro- 
duced equally  as  well  when  it  occasions  no  evacuation.  (Bouchardat, 
Ann.  de  Therap.,  1854,  pp.  57-66.)  It  has  been  used  externally  in 
rheumatism  and  gout  by  Sir  C.  Scudaraore  and  Dr.  Turnbull;  but  is 
not  applicable,  in  this  way,  to  the  more  highly  inflammatory  condi- 
tions of  those  complaints. 

JPneumonia.  M.  Aran  reports  several  cases  of  pneumonia,  in 
which  veratria  proved  decidedly  useful,  administered  in  the  manner 
recommended  by  M.  Pedagnel  for  rheumatism.  [Ibid.,  p.  6Q.)  Con- 
sidering the  asserted  efficacy  of  the  American  hellebore  in  this  dis- 
ease, it  is  quite  reasonable  to  suppose  that  similar  advantage  might 
accrue  from  the  use  of  veratria,  which  is  probably  its  active  prin- 
ciple. 

Chronic  Inflammations,  and  Scrofulous  Sivellings  and  Indura- 
tions. As  an  external  remedy  in  these  conditions,  especially  as 
affecting  the  joints,  veratria  has  been  found  extremely  useful  by  Dr. 
J.  B.  Klingner.  He  does  not  consider  it  applicable  in  acute  inflam- 
mation of  the  joints;  but  only  after  the  activity  of  the  disease  has 
passed,  and  the  part  is  left  in  an  indolent  condition.  He  finds  it 
useful  also  in  dropsy  of  the  joints,  and  in  enlarged  bursas.  He  em- 
ploys an  ointment  made  by  first  dissolving  from  five  to  ten  grains  of 
the  alkaloid  in  a  little  alcohol,  and  then  mixing  the  solution  with  an 
ounce  of  lard;  and  directs  a  portion  of  this,  about  the  size  of  a  small 
bean,  to  be  rubbed  upon  the  part  for  fifteen  minutes  daily,  with  gentle 
but  steady  shampooing  at  the  same  time.  The  benefit  is  gradual, 
though  slow,  and  the  result  sometimes  surprising. 

Neuralgia.  This  is  probably  the  complaint  in  which  veratria  has 
been  most  employed.  It  is  used  both  internally  and  externally ;  but 
has  enjoyed  more  credit  in  the  latter  than  the  former  mode  of  appli- 
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cation.  Rubbed,  in  the  form  of  ointment  or  alcoholic  solution,  on 
the  part  afTected,  so  as  to  excite  its  peculiar  tingling  effuct,  it  will 
certainly  sometimes  afford  relief;  but  it  is  probably  less  eifcctual  than 
the  tincture  of  aconite,  which  seems  to  operate  in  the  same  way. 

Epilepsy,  hooping-cough,  hysteria,  spinal  irritation,  hypochondria- 
sis, 2^aralysis,  and  palpitations,  are  other  nervous  affections  in  which 
veratria  has  been  employed;  but  the  testimony  in  its  favour  is  not 
such  as  will  be  likely  to  lead  to  its  general  adoption  as  a  remedy  in 
these  complaints,  unless  further  experience  shall  prove  more  satis- 
factory. 

Dropsy.  Dr.  Bardsley  employed  it  in  dropsy,  but  with  no  great 
advantaire.  Dr.  Turnbull  found  it  useful  in  some  instances  of  the 
disease,  and  considers  it  a  beneficial  remedy  in  organic  cardiac  affec- 
tions, associated  with  serous  effusion.  Ebers  employed  it  endermic- 
ally  as  a  diuretic,  with  some  relief. 

I  have  had  little  personal  experience  with  veratria,  having  never 
used  it  in  any  other  method  than  externally,  in  neuralgic  cases,  and 
having  experienced  so  little  benefit  from  it  in  these,  as  to  have  been 
discouraged  from  its  further  employment. 

5.  Administration  of  Veratria. 

Internally,  veratria  is  generally  administered  preferably  in  the 
pilular  form,  in  consequence  of  its  intensely  acrimonious  taste,  which 
renders  its  use  in  solution  disagreeable.  The  dose  is  from  one- twelfth 
to  one-sixth  of  a  grain,  to  be  repeated  every  three  or  four  hours,  and 
increased  if  necessary,  until  some  effect  is  experienced  from  it. 

An  alcoholic  solution,  for  external  use,  may  be  made  in  the  pro- 
portion of  a  scruple  or  half  a  drachm  to  a  fluidounce  of  officinal 
alcohol.  About  half  a  drachm  of  this  may  be  rubbed  upon  the  part 
affected  until  the  tingling  sensation  is  produced;  and  the  application 
may  be  repeated  two  or  three  times  a  day,  or  oftener  if  necessary,  in 
neuralgia. 

A  solution  in  glycerin  has  also  been  recommended  for  external  use. 

An  ointment  may  be  made  by  rubbing  half  a  drachm  first  with  a 
fluidrachm  of  olive  oil,  and  afterwards  with  an  ounce  of  lard.  From 
half  a  drachm  to  a  drachm  of  this  may  be  used  two  or  three  times  a 
day. 

Two  or  three  grains  of  the  alkaloid  may  be  employed,  either  in 
solution  or  ointment,  at  one  application.  Care  should  always  be 
taken,  in  its  external  use,  that  the  skin  is  not  abraded;  and  it  should 
never  be  employed  unless  greatly  diluted,  in  the  endermic  method. 


166  GENERAL   SEDATIVES.  [PART   II. 

Not  more  than  from  one-quarter  to  one-third  of  a  grain  should  be 
applied  at  first  in  this  manner. 

Salts  of  veratria  may  be  prepared  by  saturating  the  alkaloid  with 
the  acid  more  or  less  diluted,  and  evaporating  to  dryness.  The  sul- 
phate, acetate,  and  tartrate  have  been  employed.  Dr.  Turnbull  pre- 
ferred the  last  as  least  liable  to  irritate  the  stomach.  The  dose  is  the 
same  as  of  the  uncombined  alkaloid. 


VII.  BLACK   SNAKEROOT. 

CIMICIFUGA.  U.S. 

Syn.  Cohosh. 

Origin.  Black  Snakeroot  is  the  root  or  rhizome  of  Cimicifuga 
racemosa  (Actoea  racemosa,  Willd.,  Sp.  Plant),  an  indigenous,  peren- 
nial, herbaceous  plant,  with  very  much  divided  leaves,  and  an  erect 
stem  from  four  to  eight  feet  high,  often  branching  at  top,  and  term- 
inating in  a  beautiful,  light,  feathery  raceme  of  small  white  flowers. 
It  grows  in  the  woods,  or  recently  cleared  grounds,  through  a  large 
portion  of  the  United  States. 

Properties.  The  root  consists  of  a  contorted  irregular  body  or 
rhizome,  less  than  an  inch  thick,  and  several  inches  long,  marked  by 
the  remains  of  stems,  and  furnished  with  numerous  slender  radical 
fibres,  externally  of  a  dark-brown  colour,  approaching  to  black,  in- 
ternally whitish,  with  a  rather  feeble  yet  quite  distinct  and  charac- 
teristic odour  when  recent,  and  of  a  bitter,  herbaceous,  somewhat 
astringent,  and  subacrid  taste.  It  imparts  its  virtues  to  water  and 
alcohol,  though  probably  more  readily  to  the  latter.  Its  active  con- 
stituents have  not  been  isolated;  but,  considering  the  smell  of  the 
root,  and  the  fact  that  it  deteriorates  by  time,  the  probability  is  that 
its  virtues  are,  in  some  degree  at  least,  connected  with  a  volatile  prin- 
ciple. Though  frequently  prescribed  in  decoction,  and  not  without 
effect,  it  is  yet  deemed  to  be  less  energetic  in  this  form  than  either  in 
substance  or  tincture;  and  this  corresponds  with  the  view  just  given 
of  the  nature  of  its  active  constituent.  The  sooner  after  collection 
it  can  be  used,  the  more  active  it  will  be. 

Effects  on  the  System.  As  the  root  was  popularly  employed  in 
pectoral  complaints,  it  was  rather  hastily  concluded,  when  brought 
before  the  notice  of  the  profession,  to  possess  expectorant  properties; 
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and  its  bitterness  led  to  the  supposition  that  it  was  also  tonic.  But 
there  is  reason  to  doubt  whether  it  has  a  decided  influence  over  any 
of  tlie  secretions ;  and,  from  the  result  of  recent  observations  and 
experiments,  I  am  disposed  to  think  that  its  proper  position  is  among 
the  nervous  sedatives.  Dr.  Garden,  of  Virginia,  found  it  to  possess 
"in  an  eminent  degree  the  power  of  lessening  arterial  action,"  and 
believed  it  to  have  a  tonic  influence  on  the  system.  Dr.  Ilildreth,  of 
Ohio,  also  noticed  the  reduction  of  the  circulation,  and  found  it,  in 
large  doses,  to  produce  vertigo,  impaired  vision,  nausea,  and  vomit- 
ing; but  never  any  proper  narcotic  effect.  Dr.  N.  S.  Davis,  who  has 
used  it  largely,  never  "knew  it  to  produce  a  perceptible  increase  of 
secretion,"  or  to  exhibit  "the  slightest  stimulant  quality."  He  re- 
marked the  same  diminution  in  the  frequency  and  force  of  the  pulse, 
and  the  same  symptoms  of  nervous  disorder,  from  large  doses,  as  were 
observed  by  Dr.  Hildreth.  He  found  it  additionally  to  allay  pain, 
and  relieve  nervous  irritability;  proving  that,  though  it  does  not 
derange  the  intellectual  faculties,  or  produce  stupor,  it  is  yet  capable 
of  acting  on  the  encephalon.  According  to  Dr.  Davis,  the  reduction 
in  the  pulse  lasts  for  a  considerable  time.  These  facts  seem  to  show 
that  cimicifuga  is  a  sedative  to  the  nervous  and  arterial  systems,  while 
it  may  possibly  be  somewhat  tonic  to  the  stomach. 

Therapeutic  Application.  Though  long  used  as  a  domestic  remedy 
in  various  disorders,  cimicifuga  was  first  brought  to  the  notice  of  the 
profession  by  Dr.  Thomas  J.  Garden,  of  Charlotte,  Va.,  who  employed 
it  with  much  benefit  in  phthisis  and  similar  pectoral  affections,  and, 
in  his  own  case,  found  it  to  check  hectic  paroxysms,  to  diminish 
night-sweats,  to  improve  the  cough  and  expectoration,  and  to  reduce 
his  pulse  from  a  very  excited  condition  to  the  normal  frequency. 
Dr.  Garden's  paper  was  published  in  the  American  Medical  Re- 
corder for  October,  1823;  and,  in  a  letter  written  to  the  author  in 
May,  1850,  he  states  that  thirty  years'  use  of  the  medicine  had  fully 
confirmed  his  first  favourable  anticipations.  The  remedy  was  also 
beneficially  used  by  Dr.  Charles  C.  Hildreth,  of  Zanesville,  Ohio,  in 
connection  with  compound  solution  of  iodine,  in  the  early  stage  of 
phthisis.  [Am,.  Journ,  of  Med.  Sci.,  N.  S.,  iv.  281.)  It  is,  however, 
probably  useful  in  pectoral  complaints  only  by  allaying  irritation 
through  its  sedative  properties. 

In  chorea  black  snakeroot  has  been  found  very  serviceable,  and  has 
proved  of  itself  adequate  to  the  cure  in  a  number  of  instances.  As  a 
remedy  in  this  complaint,  it  was  first  made  publicly  known  by  Dr.  Jesse 
Young,  of  Chester  County,  Pennsylvania,  who  Avas  induced  to  em- 
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ploy  it,  from  a  successful  instance  of  its  use  in  domestic  practice, 
which  came  under  his  notice.  Having  found  it  effectual  upon  trial, 
he  published  the  results  of  his  observation  in  the  Am.  Journ.  of 
Med.  Sci.  for  Feb.  1832  (ix.  310);  since  which  period,  the  medi- 
cine has  been  much  employed,  so  that  it  may  be  considered  as  among 
the  standard  remedies  in  that  complaint.  It  is  proper  to  state  that 
Dr.  Isaac  Hays,  editor  of  the  journal  just  referred  to,  in  an  editorial 
paragraph  appended  to  the  paper  of  Dr.  Young,  states  that,  nearly 
ten  years  previously.  Dr.  Physick  had  informed  him  that  he  had 
known  the  same  remedy,  given  in  doses  of  ten  grains  every  two 
hours,  to  prove  successful  in  several  instances  of  chorea.  Dr.  Young 
gave  a  teaspoonful  of  the  powdered  root  three  times  a  day  to  an 
adult  patient.  I  have  myself  frequently  used  it,  and,  with  so  much 
success,  that,  in  combination  with  sulphate  of  zinc  and  occasional 
purging,  it  is  the  remedy  upon  which  I  mainly  rely. 

In  a  case  of  convulsions  resembling  ejyilepsy^  occurring  monthly  in 
a  young  woman  about  the  catamenial  period,  the  paroxysms  ceased 
under  the  use  of  this  root,  which  I  was  induced  to  try  from  its  effects 
in  chorea.  But,  though  I  have  since  employed  it  in  other  epileptic 
cases,  I  cannot  say  that  I  have  known  it  to  be  of  material  service  in 
any  other  instance. 

In  acute  rheumatism,  it  has  been  used  with  extraordinary  success 
by  Dr.  F.  N.  Johnson,  of  New  York,  who  gave  it  in  more  than  twenty 
of  the  worst  cases,  in  all  of  which  "the  results  were  satisfactory  in 
the  highest  degree ;  every  vestige  of  the  disease  disappearing  in  from 
two  to  eight  or  ten  days,  without  inducing  any  sensible  evacuation, 
or  leaving  behind  a  single  bad  symptom;"  and  Dr.  N.  S.  Davis,  now 
of  Chicago,  who  makes  this  statement,  observes  in  addition;  "these 
trials  have  been  repeated  by  Dr.  Johnson,  myself,  and  others,  until 
we  have  no  more  doubt  of  the  efficacy  of  cimicifuga,  in  the  early 
stage  of  acute  rheumatism,  than  we  have  of  the  power  of  vaccination 
as  a  preventive  of  variola."  [Trans,  of  the  Am.  3Ied.  Assoc,  i.  352.) 
I  have  had  no  experience  with  the  remedy  in  this  disease. 

Besides  the  affections  above  mentioned,  cimicifuga  has  been  used 
with  advantage  in  hysteria  and  nervous  headache. 

Administration.  The  medicine  should  be  used  preferably  in  sub- 
stance or  tincture.  The  method  of  decoction  has  also  been  fre- 
quently employed;  but  there  is  reason  to  think  that  the  virtues  of 
the  root  are  somewhat  impaired  in  the  process.  The  dose  of  the 
powder  is  from  a  scruple  to  a  drachm,  and  may  be  increased,  if 
thought  desirable,  until  it  nauseates  or  produces  vertiginous  sensa- 
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tions.  It  may  be  given  in  syrup,  or  suspended  in  water.  Of  tlio 
decoction,  made  by  boiling  an  ounce  of  the  bruised  root  for  ten  or 
fifteen  minutes  in  a  pint  of  water,  two  fluidounccs  may  be  given  for  a 
dose ;  and  from  half  a  pint  to  a  pint  may  be  taken  during  the  twenty- 
four  hours.  Of  a  tincture,  made  with  four  ounces  of  the  bruised  root 
and  a  pint  of  diluted  alcohol,  the  dose,  equivalent  to  that  above  men- 
tioned of  the  powder,  is  from  about  one  fluidrachm  to  half  a  fluid- 
ounce.  These  doses  may  be  repeated  three  or  four  times  a  day  in 
chronic  cases.  They  must  be  proportionably  reduced  for  children. 
Dr.  Davis  states  that  twenty  grains  of  the  powder,  or  from  thirty  to 
sixty  drops  of  the  tincture,  should  be  given,  in  acute  rheumatism, 
every  two  hours  until  its  effects  are  observable.  [Ibid.,  p.  356.)  If 
the  root  is  without  smell,  and  of  little  or  no  taste,  it  should  be  re- 
jected. I  have  been  in  the  habit  of  considering  the  retention  of  the 
characteristic  odour,  as  a  sufficient  test  of  its  activity. 
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GIu^^SS    III. 

CEREBRAL    SEDATIVES. 

I  HAVE  given  this  designation  to  a  class  of  sedatives  which  act 
immediately  upon  the  cerebral  centres,  or  those  of  relation,  as  well  as 
upon  the  organic  nervous  centres,  including  those  which  control  the 
functions  of  respiration  and  circulation.  In  other  words,  they  are 
medicines  which  directly  depress  the  cerebral  as  well  as  the  spinal 
functions,  and  indirectly  those  of  the  lungs  and  heart.  They  bear 
to  the  nervous  sedatives  a  similar  relation  to  that  which  the  cerebral 
stimulants  bear  to  the  nervous  stimulants.  The  nervous  sedatives 
in  their  depressing,  as  the  nervous  stimulants  in  their  excitant  influ- 
ence, often  leave  consciousness,  intellect,  and  emotion  comparatively 
little  disturbed.  The  cerebral  sedatives,  like  the  cerebral  stimulants, 
powerfully  affect  these  functions,  the  former  directly  depressing,  the 
latter  directly  exciting  and  indirectly  depressing  them.  It  may  at  first 
sight  seem  strange,  that  the  phenomena  produced  by  these  two  latter 
classes,  which  operate  in  exactly  opposite  directions,  should  to  a  certain 
extent  be  the  same.  Thus  drowsiness,  insensibility,  and  loss  of  con- 
sciousness result  both  from  the  cerebral  stimulants  and  cerebral  seda- 
tives. But  there  is  this  difference,  that  they  are  the  indirect  effects  of 
the  former,  and  the  direct  effects  of  the  latter.  The  cerebral  stimulants 
primarily  excite  the  cerebral  functions,  which  subsequently  become  im- 
paired through  the  overwhelming  congestion  of  the  nervous  centres; 
the  cerebral  sedatives  produce  the  latter  effect  immediately,  without 
any  preliminary  excitation.  Under  the  influence  of  the  one  class, 
the  loss  of  consciousness  proceeds  from  an  active  congestion  of  the 
centres  so  great  as  to  suspend  their  function,  just  as  active  hepatic 
congestion  suspends  the  secretion  of  bile;  under  that  of  the  other,  a 
similar  loss  of  consciousness  follows  from  a  direct  diminution  of  the 
power  to  act,  just  as  the  liver  ceases  to  secrete  when  depressed  into 
a  state  of  torpor.  But,  while  the  cerebral  sedatives  thus  operate 
specially  upon  the  functions  of  the  brain,  they  also,  like  the  nervous 
sedatives,  depress  those  of  the  medulla  oblongata  and  spinal  marrow, 
and  reduce  respiration  and  circulation ;  thus  differing  from  the  latter 
class  simply  by  the  superaddition  of  a  more  decided  cerebral  influ- 
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encc.  In  treating  of  tlie  cerebral  stimulants,  I  observed  tluit  most 
of  thcni  might  be  employed,  in  small  doses,  insufficient  materially  to 
affect  the  brain,  for  the  same  purposes  as  the  nervous  stimulants. 
In  like  manner,  the  cerebral  sedatives,  in  quantities  inadequate  to 
the  production  of  their  characteristic  cerebral  phenomena,  may  serve 
the  same  practical  purposes  as  the  nervous  sedatives.  The  more 
powerful  of  this  class  of  medicines  are  extremely  dangerous  if  abused, 
from  their  tendency  directly  to  prostrate  all  the  great  vital  functions. 
The  cerebral  stimulants,  when  given  so  largely  as  to  destroy  life,  do 
so  through  a  previous  exaltation  of  the  stimulated  centres;  and  con- 
sequently there  is  an  intermediate  stage,  before  the  fatal  depression 
can  ensue.  From  the  cerebral  sedatives,  largely  given,  the  danger 
is  immediate.*  Therefore,  though  there  may  be  in  nature  many  sub- 
stances having  the  powers  which  characterize  the  present  class,  few 
of  them  have  been  introduced  into  use.  Their  powerfully  poisonous 
properties  have  tended  to  discourage  experiment.  Of  the  therapeutic 
applicatiouG  of  those  in  use,  it  will  be  sufficient  to  treat  under  the 
articles  themselves,  as  they  are  severally  considered. 

Before  treating  of  the  several  medicines  of  the  class,  I  will  call 
attention  to  certain  influences,  of  a  mental  character,  which  may 
often  be  advantageously  applied  to  similar  practical  purposes. 

MENTAL  INFLUENCE  AS  A  CEREBRAL  SEDATIVE. 
As  there  are  states  of  mind  of  a  tonic  character,  such  as  hope, 
cheerfulness,  etc.,  and  others  poAverfully  stimulant,  as  anger;  so  are 
there  feelings  of  a  depressing  tendency,  of  which  advantage  may 
sometimes  be  taken  to  allay  morbid  excitement,  and  which,  in  the 
hands  of  a  judicious  practitioner,  may  be  made  to  answer  an  excel- 
lent purpose,  especially  in  nervous  affections.  Apprehension,  fear, 
despondency,  grief,  and  similar  modifications  of  feeling,  have  a  seda- 
tive effect  both  on  the  nervous  and  circulatory  systems,  which,  though 
not  very  obvious  when  the  cause  is  but  slight  and  temporary,  may 
under  opposite  circumstances  become  alarming,  and,  by  a  long  con- 


*  In  a  communication  made  hy  M.  .Jacobowitch  to  the  French  Academy,  upon  the 
histology  of  tlie  nervous  system,  it  is  incidentally  stated  that,  whenever  he  had 
examined  the  brain  and  spinal  marrow  of  animals  which  he  had  destroyed  by  the 
sedative  poisons,  as  hydrocyanic  acid,  nicotia,  conia,  etc.,  he  had  found  the  struc- 
ture of  the  cerebral  and  spinal  nervous  matter  useless  for  histological  examination, 
as  the  nervous  and  cellular  elements  were  entirely  destroyed,  owing,  as  he  supposed, 
to  an  interruption  of  their  nutrition  through  the  agency  of  the  poison.  [Arch.  Gen., 
5es(;r.,  X.  499.) 
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tinuance  lias  not  unfrequently  proved  fatal.  It  is  impossible,  how- 
ever, to  give  precise  rules  for  the  remedial  management  of  such 
influences.  This  must  be  left  to  the  judgment  of  the  practitioner, 
under  the  guidance  of  his  general  therapeutic  principles,  when  the 
opportunity  for  their  useful  employment  may  offer.  It  is  in  disorders 
of  pure  nervous  irritation  that  they  are  most  efficient.  Hysterical 
excitement  will  often  yield  to  a  depressing  emotion  as  to  a  charm; 
and  the  violence  of  insanity  will  sometimes  give  way  under  the  same 
influence. 

Monotony  of  tJiougJit,  emotion,  or  sensation  has  a  singularly  sooth- 
ing effect  on  nervous  excitement,  and  in  health  operates  strongly  in 
depressing  the  nervous  functions  of  animal  life.  Its  effect  in  pro- 
ducing drowsiness,  which  is  a  suspension  more  or  less  complete  of 
these  functions,  is  well  known.  Nor  is  the  explanation  of  its  de- 
pressing influence  difficult.  The  cerebral  centres  of  thought,  volition, 
emotion,  and  sensation,  like  all  other  living  parts  of  the  system,  are 
kept  in  action  by  their  appropriate  excitants,  internal  or  external, 
deprived  of  which  they  cease  to  act.  The  centres  of  themselves  are 
probably  powerless.  In  the  ordinary  course  of  life,  the  agencies 
which  keep  them  in  operation  are  generally  present,  during  the 
waking  period,  and  sustain  a  regular  degree  of  activity.  But,  if  the 
attention  can  be  turned  strongly  into  one  particular  direction,  so  as 
to  abstract  from  the  cerebral  centres  the  mental  influences  which 
constitute  their  proper  stimuli,  while  the  object  of  attention  has 
itself  so  little  interest  as  not  to  bring  thought  or  feeling  into  play, 
the  consequence  is  that  the  centres  in  general  fall  into  a  state  of 
repose,  while  that  corresponding  to  the  object  of  attention,  fatigued 
by  its  over-exertion,  itself  sinks  into  the  same  condition;  and  a  uni- 
versal depression  of  the  functions  of  relation  is  induced.  The  person 
thus  operated  on  becomes  at  first  listless  or  languid,  then  drowsy, 
and  at  length  sleeps  more  or  less  profoundly.  This  occupancy  of 
the  attention  by  one  object,  or  a  series  of  objects  of  the  same  nature, 
is  what  is  here  meant  by  monotony.  To  count  one  hundred  or  one 
thousand  backward;  to  repeat  mentally  the  multiplication  table  in  a 
similar  direction ;  to  think  over  a  series  of  sovereigns,  or  of  historical 
events  chronologically,  in  an  ascending  or  descending  scale;  to  keep 
constantly  present  to  the  mind  the  most  uninteresting  event  of  the 
day,  or  the  dullest  character  of  one's  acquaintance;  to  listen  to  a 
prosy  speaker,  or  to  read  resolutely  a  no  less  prosy  book ;  these,  or 
similar  expedients,  are  often  sufficient,  not  only  to  induce  sleep 
under  ordinary  circumstances,  but  often  to  overcome  very  obstinate 
fits  of  wakefulness. 
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The  f^ame  effect  is  produced  bj  a  similar  monotony  of  impression 
on  the  senses.  In  reference  to  hearing^  how  often  do  we  sec  drow- 
siness induced  by  simple  and  constantly  repeate<l  melody,  as  the 
lullaby  of  the  mother;  by  the  ceaseless  roar  of  the  waves  upon  a 
beach,  of  a  waterfall,  or  of  a  breeze  in  the  pine  tops;  by  the  buzz 
of  insects,  or  the  hum  of  machinery!  Through  the  sight,  similar 
effects  are  produced  by  an  intent  gaze  upon  a  single  object,  or  upon 
a  uniform  succession  of  movement,  as  the  waving  of  a  field  of  grain, 
or  the  manual  passes  of  a  mesmcrizer,  the  majestic  rolling  of  the 
ocean,  or  the  rocking  of  a  cradle.  But  perhaps  the  strongest  effects 
of  this  kind  are  produced  through  the  sense  of  touch.  A  gentle 
movement  of  the  fingers  of  another  person  through  the  hair,  the 
slight  touches  of  a  skilful  barber  in  shaving,  the  sensation  of  rock- 
ing motion,  or  the  gentle  friction  of  a  soft  hand  upon  the  surface  of 
the  body,  often  have  a  wonderfully  composing  effect.  I  have  not 
imfrequently  seen  the  restlessness  and  intolerable  uneasiness  of 
nervous  debility,  or  febrile  disease,  yield  entirely  to  a  continuous 
and  quiet  movement  of  the  hand  of  the  nurse  over  the  extremities; 
and  a  similar  friction  along  the  back  will  often  relieve  for  a  time  the 
most  violent  spinal  neuralgia. 

The  cessation  or  diminution  of  habitual  impressions  upon  the 
senses,  has  a  similar  sedative  influence.  Thus,  the  exchange  of  the 
glare  and  glitter  of  a  town,  its  unceasing  rattle,  and  clatter,  and 
bustle,  for  the  soft  green,  and  comparative  stillness  of  the  country, 
often  produces  the  most  happy  effects  in  calming  nervous  agitation, 
and  is  among  our  most  effectual  remedies  for  purely  nervous  disorder 
induced  by  the  artificial  life  of  cities. 

Artificial  Somnamhulism.  The  powers  of  the  so-called  animal 
magnetism  or  mesmerism,  which  is  nothing  more  nor  less  than  a  con- 
dition of  artificial  somnambulism,  cannot  be  passed  over  without  no- 
tice, in  a  list  of  sedative  mental  influences.  That  there  is  a  peculiar 
condition  of  system  induced  under  the  operations  of  the  animal  mag- 
netizers,  or  practical  biologists,  or  by  whatever  other  name  they  may 
prefer  to  be  called,  I  do  not  think  that  any  one  who  has  carefully 
and  practically  examined  into  the  subject  can  deny.  The  state  is 
not  sleep,  though  analogous  to  it.  The  mental  faculties,  and  emo- 
tional functions,  and  to  a  considerable  degree  the  sensations,  are  in 
a  state,  as  it  were,  of  abeyance.  They  exist,  but  are  not  capable  of 
original  and  voluntary  exercise.  The  ordinary  exterior  influences 
have  little  or  no  effect.  The  internal  impulses  and  motives  which 
usually  direct  the  mental  operations  have  lost  their  power.     The 
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system  is  a  sort  of  animated  machine,  which  acts  through  an  impulse 
given  it  before  entering  into  the  condition,  or  under  suggestions  made 
while  in  it,  and  continues  to  act  in  the  direction  of  these  influences 
•without  any  self- controlling  power.  A  singular  attendant  upon  it  is 
frequently  an  absence  of  sensibility  to  painful  impressions,  so  that 
severe  surgical  operations  may  be  performed  without  the  least  appa- 
rent suffering  to  the  patient,  and  often  without  any  recollection  of 
them  upon  restoration  of  the  ordinary  state  of  the  system.  The 
anaesthesia  is  often  as  perfect  as  that  induced  by  chloroform  or 
ether ;  and  it  is  said,  though  I  have  myself  seen  no  case  of  the  kind, 
that,  as  in  etherization,  the  insensibility  to  pain  is  sometimes  estab- 
lished before  consciousness  is  lost.  The  special  senses,  on  the  con- 
trary, though,  like  the  mental  faculties  and  the  emotions,  not  in  full 
exercise,  are,  like  them,  susceptible  of  impressions  in  accordance 
with  the  original  direction  taken  by  the  mind  upon  entering  the  new 
state,  or  with  suggestions  afterwards  presented  to  it  from  outward 
sources.  The  muscular  action  is  under  the  same  influence.  It  is 
often  exercised  in  the  direction  of  the  original  ruling  impulse,  or  in 
that  subsequently  given;  but  otherwise  is  powerlpss.  Thus,  if  a 
limb  is  moved  into  any  position,  it  will  often  retain  that  position,  as 
in  cataleptic  persons.  Indeed,  I  do  not  know  how  better  to  express 
the  whole  sensorial  condition  than  to  say,  that  it  is  in  a  sort  of  men- 
tal catalepsy,  moving  only  as  directed  by  some  force  exterior  to 
itself.  It  is  not,  however,  my  intention  to  enter  into  a  thorough 
consideration  of  this  condition ;  but  merely  to  treat  of  it  as  a  thera- 
peutic instrument,  the  proper  application  of  which  requires  that  it 
should  be  in  some  degree  understood. 

The  methods  employed  to  bring  the  system  into  this  state  are 
such  as  are  calculated  to  fix  the  attention  on  some  one  object  for  a 
considerable  time,  so  as  to  abstract  the  mind  from  all  its  other  func- 
tions, which  are  thus  depressed  from  the  absence  of  their  usual  ex- 
citants, and  fall  into  a  sort  of  imperfect  sleep ;  while  the  function  in 
exercise  becomes  enfeebled  by  fatigue,  and  in  its  turn  assumes  the 
same  condition.  The  eyes  are  closed,  the  body  falls  back  apparently 
senseless  and  motionless,  the  hands  usually  become  cool  and  moist, 
and  sleep  seems  to  have  been  induced.  But  special  sensibility  and 
perception  are  not  lost;  and,  in  the  absence  of  any  internal  but  in- 
voluntary impression  which  may  serve  as  an  impulse  to  movement, 
nothing  but  a  suggestion  from  without  is  wanting  to  guide  the  whole 
sensorial  faculties  into  any  desired  direction;  and  it  is  remarkable 
that,  in  this  direction,  the  sensorial  functions  often  evince  a  high 
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and  unusual  degree  of  activity,  particularly  those  of  the  memory  and 
the  special  senses. 

The  mauipuhitions  employed  to  induce  the  condition,  tlie  down- 
ward passes  with  the  hands  from  the  head  along  the  body  and  limbs, 
the  pressure  of  the  hands,  and  the  steady  gaze  of  the  operator,  are 
too  well  known  to  require  minute  description.  But  these  special 
manipulations  are  not  necessary ;  the  great  point  being  to  fix  the 
attention  and  absorb  the  faculties  in  one  particular  direction.  Mr. 
James  Braid,  surgeon,  of  Manclicster,  England,  has  shown  that  the 
same  end  can  be  accomplished  by  fixing  the  eye,  and  concentrating 
the  thoughts,  as  much  as  possible,  upon  some  one  object,  especially 
if  this  be  somewhat  above  the  level  of  the  eye,  so  as  to  render  an 
unusual  effort  necessary  to  maintain  the  proper  line  of  vision.  I 
have  seen  the  effect  produced  by  a  mere  steady  look  of  the  operator; 
and  some  have  the  faculty  of  inducing  this  condition  in  themselves 
by  a  mental  effort. 

As  a  remedy,  this  agency  has  often  been  found  useful  in  promoting 
sleep  in  the  wakeful ;  in  suppressing  the  multitudinous  nervous  dis- 
orders of  hysteria;  in  relaxing  painful  spasm;  in  subduing  neuralgic 
pains,  and  those  of  nervous  rheumatism  and  gout ;  in  curing  nervous 
headache;  and  in  relieving  spinal  irritation,  palpitations  of  the  heart, 
chorea,  hooping-cough,  and  spasmodic  asthma.  In  producing  these 
effects  it  probably  operates  by  depressing  the  nervous  centres,  thus 
removing  any  irritation  existing  in  them,  and  rendering  them  insen- 
sible to  irritant  influence  from  elsewhere;  in  other  words,  it  acts 
as  a  pure  nervous  sedative.  It  appears  also,  that  the  chain  of  nerv- 
ous or  mental  association  which  had  before  sustained,  perhaps  for  a 
long  time,  the  morbid  condition,  having  been  broken,  is  not  always 
joined  again;  so  that  the  patient  is  permanently  cured;  especially 
when  the  process  is  more  or  less  frequently  renewed,  as  returns  of 
the  affection  call  for  it. 

Another  important  therapeutic  advantage  of  this  measure  is, 
according  to  Dr.  Braid,  the  opportunity  it  affords  the  practitioner 
of  bringing  the  whole  force  of  the  patient's  mind,  through  the  prin- 
ciple of  suggestion,  to  bear  upon  the  desired  pathological  modifica- 
tion, or  therapeutic  effect,  and  thus  to  add  the  well-known  and  long- 
recognized  influence  of  the  imagination  to  that  of  the  remedy.  (See 
Ed.  Month.  Journ.  of  Med.  jScL,  June,  1851,  p.  511,  and  July, 
1853,  p.  14.) 
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I.  HYDROCYANIC    ACID. 

ACIDUM  HYDROCYANICUM. 

Syn.  Prussic  Acid. 

As  hydrocyanic  acid  is  employed  in  a  number  of  different  forms, 
and  obtained  from  different  sources,  it  will  be  most  convenient  to 
treat  first  of  its  general  effects  on  the  system,  and  therapeutic  ap- 
plications, and  subsequently  of  the  several  forms  and  sources  alluded 
to,  with  all  that  is  peculiar  to  each.      , 

1.  Effects  on  the  System. 

In  its  concentrated  state,  hydrocyanic  acid  is  one  of  the  strongest 
poisons  known;  but,  properly  diluted  and  guarded,  it  is  a  perfectly 
safe  medicine.  With  slight  local  irritant  properties,  it  is  a  powerful 
sedative  to  the  whole  nervous  system,  operating  with  special  force  on 
the  brain. 

In  small  medicinal  doses,  it  often  controls  abnormal  nervous  ex- 
citement, without  any  other  observable  impression.  More  largely 
taken,  it  occasions  a  sense  of  irritation  in  the  throat  when  swallowed, 
sometimes  nausea,  a  feeling  of  confusion  in  the  brain,  vertigo,  per- 
haps headache,  faintness,  dimness  of  vision,  and  drowsiness ;  and  all 
these  cerebral  symptoms  may  result  from  simply  smelling  a  bottle  of 
the  strong  acid.  The  pulse  is  sometimes  retarded,  sometimes  accel- 
erated, but  generally  if  not  always  weakened.  The  respiration  is 
also  disturbed,  being  either  hurried  or  diminished.  Its  direct  influ- 
ence on  the  nervous  tissue  is  depressing,  as  evinced  by  the  numbness 
it  produces,  and  the  relief  which  it  sometimes  affords  to  pain.  Its 
sedative  powers,  however,  are  much  more  obvious  when  it  is  taken 
in  poisonous  doses. 

Poisonous  Effects.  Death  has  frequently  resulted  from  prussic 
acid,  taken  either  accidentally,  or  with  a  view  to  self-destruction. 
The  small  quantity  required,  the  rapidity  of  its  operation,  and  the 
absence  of  painful  effect,  have  recommended  it  to  the  suicide  and 
the  poisoner;  but  the  suspicion  which  sudden  death  excites,  and  the 
means  of  detection  afforded  by  the  odour  and  chemical  reactions  of 
the  acid,  have  had  a  tendency  to  deter  the  latter;  so  that  poisoning 
by  this  agent  is  probably  less  frequent  now  than  formerly. 

Insensibility  and  death  usually  take  place  so  soon  after  a  poison- 
ous dose  of  the  acid,  that  opportunities  are  not   often   afforded   of 
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observing  the  early  effect  of  it  in  the  liuman  subject.  It  may  be 
inferred,  however,  from  the  recollections  of  those  who  have  recovered, 
from  occasional  observation  of  fatal  cases  from  the  commencement, 
and  from  various  circumstances  noticed  before  or  after  death  imply- 
ing purposed  movements  on  the  part  of  the  patient,  that  a  short 
period  generally  if  not  always  elapses,  after  the  application  of  the 
poison,  before  consciousness  and  the  power  of  ^ action  are  lost.  The 
symptoms  noticed  during  this  interval  have  been  a  feeling  of  heat 
or  acrimony  in  the  mouth  and  fauces,  sometimes  nausea  with  saliva- 
tion, confusion  of  head,  dizziness,  noises  in  the  ears,  vertigo,  stiffen- 
ing of  certain  muscles,  constriction  of  the  throat,  general  weakness, 
faintncss,  etc.  These,  however,  are  soon  lost  in  complete  insensi- 
bility or  profound  coma,  which  sometimes  comes  on  in  from  ten  to 
twenty  seconds,  and  is  rarely  postponed  beyond  one  or  two  minutes ; 
though  a  case  is  on  record,  in  which  it  did  not  occur  until  a  quarter 
of  an  hour  after  the  taking  of  the  poison. 

It  is  in  this  condition  of  insensibility  that  the  patient  is  usually 
first  seen.  The  eyes  are  fixed  and  glistening,  and  the  pupil  gen- 
erally dilated,  and  perfectly  insensible  to  light;  the  respiration  is 
deep,  laboured,  and  slow,  sometimes  sobbing,  and  occasionally  at- 
tended with  frothing  of  the  mouth;  an  odour  of  prussic  acid  not 
unfrequently  exhales  with  the  breath;  the  pulse  is  extremely  feeble, 
irregular,  often  imperceptible,  and  the  skin  pale  or  livid,  and  bathed 
in  a  cool  sweat;  convulsions  are  very  frequent,  with  tetanic  rigidity 
of  the  muscles,  and  especially  trismus,  though  sometimes  the  body 
is  quiet  and  motionless;  involuntary  evacuations  occur  in  some  in- 
stances ;  and,  finally,  death  takes  place,  it  may  be  so  early  as  two 
minutes  from  the  ingestion  of  the  acid,  and  generally  if  not  always 
within  an  hour.  Of  seven  cases  of  epileptic  patients  in  one  of  the 
Parisian  hospitals,  poisoned  at  one  time  by  the  exhibition,  through 
mistake,  of  a  strong  instead  of  a  weak  preparation  of  prussic  acid, 
all  of  whom  perished,  the  first  died  at  the  end  of  fifteen,  and  the 
last  of  forty-five  minutes.  The  period  is  said  to  be  shorter  from  a 
large  than  a  small  poisonous  dose;  though  there  is  no  fixed  relation 
in  this  respect. 

Should  death  not  take  place  within  an  hour,  the  patient  generally 
survives,  waking  up  as  one  from  a  deep  sleep,  and  gradually  return- 
ing to  complete  consciousness  and  health.  The  recovery  is  usually 
rapid.  It  may  occur  in  half  an  hour,  or  be  postponed  for  three  or 
four  hours.  Sometimes  vomiting  takes  place  with  returning  sen- 
sibility, and  probably  proves  salutary  by  the  evacuation  of  the  poison. 
VOL.  II. — 12 
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The  lowest  quantity  which  has  been  known  to  cause  death  is,  I 
believe,  nine-tenths  of  a  grain  of  the  anhydrous  acid,  equivalent  to 
about  forty-nine  drops  of  the  diluted  acid  of  the  U.  S.  and  London 
Pharmacopoeias.  So  small  a  quantity  as  thirty-six  drops  of  the  lat- 
ter has  produced  the  most  violent  and  threatening  symptoms  of  poi- 
soning, from  which,  however,  the  patient  recovered.  Occasionally  a 
considerably  larger  amount  has  been  taken  without  causing  death. 
Dr.  Taylor,  in  his  Treatise  on  Poisons  (Lond.,  a.d.  1848,  p.  672), 
states  that  the  largest  dose  of  the  anhydrous  acid,  from  which  re- 
covery is  known  to  have  taken  place  spontaneously,  is  one  grain 
and  a  half,  equal  to  somewhat  more  than  a  drachm  of  the  diluted 
acid. 

Attention  has  been  called  by  Dr.  Chanet  to  a  kind  of  chronic 
poisoning  from  prussic  acid,  produced  by  frequent  exposure  to  its 
vapours,  in  quantities  insufficient  to  cause  immediate  death,  as  in 
certain  manufacturing  processes.  The  symptoms  are  dull  pain  in 
the  head,  darting  pains  over  the  eyes,  abnormal  sounds  in  the  ears, 
dizziness,  vertigo,  pain  in  the  precordial  region,  difficult  respiration, 
constriction  of  the  throat,  feelings  as  of  suffocation,  and  alternate 
wakefulness  and  somnolency.  [Graz.  des  Hopit.,  Juil.  24,  1847.) 

It  has  been  questioned  whether  hydrocyanic  acid  has,  like  digi- 
talis, the  cumulative  property;  whether,  in  other  words,  having 
been  given  for  some  time  in  regularly  successive  doses,  without  ob- 
servable effect,  it  suddenly  acts  at  last  with  the  accumulated  force  of 
the  whole,  or  a  considerable  portion  of  the  quantity  taken.  I  have 
never  seen  any  tendency  of  this  kind  in  hydrocyanic  acid,  and  do  not 
think  that  danger  need  be  apprehended,  with  due  care  not  to  increase 
the  dose  to  an  amount  which  might  itself  prove  hazardous.  There 
may  be  a  temporary  insusceptibility  to  the  action  of  the  poison, 
which  may  at  length  suddenly  cease;  and  a  dose  which,  a  short 
time  previously,  would  not  have  been  felt,  might  now  prove  danger- 
ous. But  it  is  the  last  dose  here  that  acts,  and  not  the  accumulated 
doses  before  taken.  The  influence  of  the  poison  is  too  brief  for  this 
danger;  and,  if  it  do  not  operate  within  a  few  hours,  it  will  probably 
be  decomposed  or  eliminated  without  effect. 

After  death,  the  odour  of  prussic  acid  sometimes  exhales  from  the 
body,  and  is  often  strongly  perceived  upon  opening  the  stomach.  It 
is  said  also  to  be  occasionally  discoverable  in  the  blood,  and  the  dif- 
ferent cavities.  The  reader  must  not  confound  this  odour  with  that 
of  the  oil  of  bitter  almonds.  To  me  the  two  are  quite  distinct.  The 
latter  smell  might  lead  to  the  suspicion  that  hydrocyanic  acid  had 
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been  swallowed  in  connection  with  tlic  oil,  with  wliich  it  is  generally 
associated;  but  it  would  afford  no  proof  of  poisoning  with  the  pure 
acid.  The  only  marked  phenomenon  presented,  upon  post-mortem 
examination,  is  a  universal  venous  congestion,  proving  that  the  cir- 
culation had  been  arrested  in  the  lungs.  The  blood  is  usually  found 
dark,  and  either  fluid  or  imperfectly  coagulated.  It  is  said  that 
marks  of  inflammation  exist  in  the  stomach  and  bowels;  but  death 
is  often  too  rapid  to  permit  the  establishment  of  this  process,  and 
the  redness  which  has  been  ascribed  to  inflammation  is  probably 
owing  simply  to  venous  congestion. 

Treatment  of  Poisoning  hy  Hydrocyanic  Acid.  Unhappily,  the 
opportunity  for  interposing  remedies  is  seldom  offered,  in  consequence 
of  the  speedy  occurrence  of  death.  The  prominent  indications  are 
to  support  or  restore  the  respiratory  function,  and  to  obviate  the 
debilitating  influence  of  the  poison  until  it  shall  cease  to  act.  To 
neutralize  or  evacuate  the  acid  is  also  desirable,  and  should  be  aimed 
at  when  the  opportunity  is  offered ;  but  too  often  the  case  ends  fatally 
before  the  requisite  measures  can  be  carried  into  effect;  and  the 
closure  of  the  mouth,  and  the  inability  to  swallow,  are  impediments 
in  the  way  of  their  application.  The  most  effective  measure  is  prob- 
ably to  dash  cold  water  upon  the  face,  head,  or  shoulders,  or  to  pour 
it  upon  the  spine.  This,  by  the  shock,  rouses  the  nervous  centres, 
and  favours  the  restoration  or  continuance  of  respiration.  For  the 
same  purpose,  carbonate  of  ammonia,  or  the  aromatic  spirit  of  am- 
monia, should  be  applied  assiduously  to  the  nostrils;  the  latter 
remedy  should  be  administered  by  the  mouth,  if  the  patient  can 
swallow,  or  by  the  rectum  if  he  cannot;  and  stimulation  externally 
should  be  resorted  to  by  friction  and  rubefacients.  Chlorine  has 
been  recommended  as  an  antidote,  and,  if  it  can  be  obtained  in  time, 
it  may  be  administered  in  the  form  of  chlorine  water,  or  perhaps 
dilute  solution  of  chloride  of  lime.  Another  antidote  has  been  re- 
commended, consisting  of  the  mixed  sulphates  of  protoxide  and  ses- 
quioxide  of  iron,  which  must  be  preceded  by  a  solution  of  carbonate 
of  potassa.  The  common  sulphate  of  iron  of  the  shops  may  be  em- 
ployed, as  it  really  contains  the  two  oxides.  An  insoluble  and  inert 
ferrocyanuret  of  iron  or  Prussian  blue  is  formed,  and  the  hydro- 
cyanic acid  neutralized.  The  two  solutions,  the  alkaline,  namely, 
and  the  chalybeate,  may  be  introduced  successively  into  the  stomach 
by  injection,  if  the  patient  cannot  swallow.  Should  there  be  any 
disposition  to  vomit,  it  should  be  favoured  by  warm  drinks.  Should 
respiration  have  ceased,  it  must  be  restored  artificially;  and  efforts 
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may  be  made  to  rouse  the  vanishing  action  of  the  heart  hj  means  of 
the  electro-magnetic  influence. 

2.  3fode  of  Operation. 

Until  lately,  it  has  been  supposed  that  hydrocyanic  acid  operated, 
through  nervous  communication,  upon  the  brain;  the  rapidity  of  its 
action  precluding,  as  it  was  imagined,  the  supposition  that  it  could 
produce  its  effects  through  absorption.  At  present  the  general 
opinion  tends  towards  the  view,  that  it  operates  on  the  system  ex- 
clusively through  the  circulation;  and  I  have  myself  no  doubt  that 
this  view  is  correct.  In  the  first  place,  it  is  quite  certain  that  the 
medicine  is  not  only  absorbed,  but  rapidly  so.  Its  odour  in  the 
breath  of  one  who  has  swallowed  it,  and  in  the  blood  and  the  cavities 
of  the  body  after  death,  its  discovery  in  the  blood  by  chemical  tests, 
and  the  fact  that  it  operates  in  the  same  manner  to  whatever  absorb- 
ing surface  it  may  be  applied,  are  sufficient  proofs  to  this  effect. 
Secondly,  experiments  have  proved  that,  however  speedy  may  be  its 
operation,  as  for  example  in  three  or  four  seconds  when  inhaled  into 
the  lungs  of  a  small  animal,  yet  the  movement  of  the  blood  is  suffi- 
ciently rapid  to  allow  time  for  its  absorption  and  conveyance  to  the 
brain.  Thirdly,  it  is  not  prevented  from  acting,  when  applied  to  the 
tongue  or  stomach,  by  cutting  off  the  nervous  communication  between 
these  organs  and  their  nervous  centres.  Lastly,  if  the  circulation  of 
the  blood  be  arrested  from  the  place  of  its  application,  it  produces  no 
effect.  The  fact,  moreover,  that  it  operates  more  rapidly  when  in- 
haled than  when  applied  in  any  other  mode,  whether  by  the  stomach, 
rectum,  or  a  wound,  favours  the  idea  of  its  absorption;  as  the  air- 
cells  of  the  lungs  afford  a  readier  entrance  into  the  circulation  than 
any  other  surface ;  and  the  distance,  by  the  route  of  the  circulation, 
thence  to  the  brain  is  shorter  than  from  any  other  point  of  applica- 
tion, even  the  jugular  veins. 

The  strong  acid  dropped  into  the  eye,  placed  upon  the  tongue, 
introduced  into  the  stomach  or  rectum,  applied  to  a  wound,  or  injected 
into  one  of  the  serous  cavities,  or  into  the  blood  of  one  of  the  lower 
animals,  usually  produces  death,  and  sometimes  in  a  few  seconds,  so 
that  the  action  seems  almost  immediate.  The  animal  generally  dies 
with  convulsions. 

The  heart  continues  beating  after  respiration  has  ceased.  Dr. 
Pereira  states  that  he  had  examined  a  considerable  number  of  animals 
destroyed  by  hydrocyanic  acid,  and  had  met  with  no  instance  in  which 
the  heart  had  ceased  to  beat,  when  the  chest  was  opened  immediately 
after  apparent  death.    According  to  the  same  observer,  the  voluntary 
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muscles,  too,  retain  thcii*  irritability,  contracting  under  the  applica- 
tion of  galvanism,  though  the  contrary  has  been  noticed  by  some 
Others.  {3Iat.  Med.,  3d  ed.,  p.  1796.) 

From  the  above  facts,  it  may  be  inferred  that  the  acid  operates 
directly  on  the  cerebral  and  spinal  centres,  and  indirectly  upon  the 
lungs  and  heart,  probably  first  suspending  respiration  through  the 
"want  of  the  proper  nervous  influence  to  the  pulmonary  function,  and 
secondly  arresting  the  heart's  action  through  the  want  of  blood  from 
the  lungs.  Death,  therefore,  takes  place  from  asphyxia.  Hence  the 
general  venous  congestion  observed  after  death,  affecting  the  brain, 
lungs,  abdominal  viscera,  etc.  The  insensibility,  however,  is  the  ante- 
cedent of  the  asphyxia,  and  depends  not  upon  the  want  of  blood  in 
the  brain,  but  upon  the  immediate  paralyzing  influence  of  the  poison. 

The  convulsions  serve  in  no  degree  to  prove  an  irritant  action  of 
the  acid;  for  the  same  effect  is  produced  by  a  very  copious  loss  of 
blood. 

It  would  seem  also  that  hydrocyanic  acid  has  a  direct  sedative 
effect  on  the  nervous  peripheries;  for  numbness  and  relief  of  pain 
have  sometimes  resulted  from  its  local  action,  without  any  apparent 
influence  on  the  brain. 

3.   Therapeutic  Application. 

Hydrocyanic  acid  is  chiefly  calculated  to  meet  the  two  indications 
of  allaying  nervous  irritation,  and  controlling  the  action  of  the  heart. 
It  is  sometimes  also  employed  to  relieve  pain. 

In  inflammations,  it  is  of  little  use  during  the  stage  of  highest 
action;  but  sometimes,  when  the  heart  remains  unusually  irritable, 
after  the  local  excitement  has  in  great  measure  yielded  or  been  sub- 
dued, it  may  be  employed  with  advantage  to  calm  the  circulation.  In 
the  pulmonary  inflammations,  it  also  acts  beneficially  by  quieting  the 
cough,  for  which  purpose  it  may  be  substituted  for  opium,  when  the 
latter  medicine  is  contra-indicated  by  its  property  of  checking  bron- 
chial secretion.  It  is  most  conveniently  used,  in  connection  with 
expectorants  and  demulcents,  in  the  form  of  cough  mixtures. 

In  various  nervous  diseases  it  has  been  extensively  used.  At  one 
time  it  had  great  reputation  in  pertussis,  and  was  even  thought  to  be 
adequate  to  the  cure  of  that  affection;  but  experience  has  shown  that 
it  is  useful  only  as  a  palliative;  and,  even  in  this  respect,  it  has  no 
advantage  over  the  cerebral  and  nervous  stimulants,  as  belladonna 
and  assafctida.  It  has  also  been  employed  in  the  paroxysm  of  spas- 
modic asthma;  but  it  is  quite  unequal  to  the  violence  of  this  com- 
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plaint,  unless  employed  in  doses  which  might  prove  hazardous;  and 
the  disease  is,  therefore,  left  to  safer  medicines.  Indeed,  this  is  the 
great  disadvantage  of  hydrocyanic  acid,  that  it  cannot  be  given  so  as 
to  produce  a  vigorous  therapeutic  impression,  without  the  danger  of 
inducing  its  poisonous  effects;  a  disadvantage  which  it  shares  with  all 
the  most  powerful  cerebral  and.  nervous  sedatives,  but  which,  in  con- 
sequence of  the  great  rapidity  and  violence  of  its  action,  belongs  to 
it  in  greater  degree  probably  than  to  any  other.  We  are,  therefore, 
compelled  to  satisfy  ourselves  with  those  milder  curative  influences 
which  can  be  obtained  from  small  and  safe  doses.  Nervous  cough 
sometimes  yields  very  happily  to  the  medicine. 

But  it  is  in  diseases  of  the  heart  that  hydrocyanic  acid  exhibits,  I 
think,  its  most  valuable  powers.  In  the  more  violent  inflammatory 
affections  of  the  organ  or  its  membranes,  or  in  the  excessive  excite- 
ment of  high  febrile  disease,  it  will  do  little  good  in  safe  or  prudent 
doses;  nor  is  it  adequate,  in  such  doses,  to  the  control  of  strong  hy- 
pertrophic action ;  but  in  'palpitation  and  other  irregularities  in  the 
function  of  the  organ,  of  no  very  energetic  character,  whether  purely 
nervous,  or  associated  with  organic  disease,  I  know  no  medicine  better 
calculated  to  alleviate  the  disturbed  function,  and  afford  ease  and 
comfort  to  the  patient.  I  use  the  officinal  diluted  acid  habitually  in 
such  cases,  in  the  dose  of  two  or  three  drops  every  two  or  three 
hours,  in  emulsion  of  sweet  or  bitter  almonds,  and  often  find  it  to 
afford  relief,  after  failing  with  the  more  pow^erful  action  of  digitalis. 
It  may  be  used  also  in  aneurisin  of  the  aorta;  but,  as  the  indication 
here  is  rather  simply  to  reduce  the  circulation  than  to  regulate  it, 
more  good  may  be  expected  from  digitalis,  or  the  arterial  sedatives. 
It  is  the  element  of  nervous  disturbance  in  the  heart's  derangements, 
that  hydrocyanic  acid  is  peculiarly  calculated  to  control. 

Some  years  since,  much  was  expected  from  hydrocyanic  acid  in 
phthisis;  and  the  remedy  was  often  used  without  due  regard  to  its 
poisonous  powers.  While  in  the  height  of  its  vogue  in  Philadelphia, 
I  happened  to  hear  of  two  cases  of  this  disease,  in  which  it  was  sup- 
posed to  be  the  immediate  cause  of  death.  Such  accidents  deterred 
from  its  continued  use,  and  it  has  fallen  into  neglect  in  the  treatment 
of  this  disease,  at  least  in  its  ordinary  medicinal  form ;  though,  as  it 
exists  in  wild  cherry  bark  tea,  it  is  still  much  and  advantageously 
employed  in  this  country.  Its  influence  in  quieting  cough,  and  in 
calming  the  excessive  frequency  of  pulse  so  common  in  phthisis,  ren- 
ders it  useful  as  a  palliative,  and  adjuvant  of  other  measures;  and 
its  association  with  a  tonic  principle,  in  the  bark  just  alluded  to,  gives 
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peculiar  efficiency  to  that  medicine.  Next  to  cod-liver  oil,  there  is 
no  one  medicine  upon  whicli  I  am  disposed  to  place  more  reliance,  in 
the  treatment  of  phthisis,  than  upon  the  wild  cherry  bark,  or  Prunus 
Yirginiana  of  our  national  Pharmacopoeia. 

Gastric  Pains.  In  the  neuralgic  pains  of  the  stomach  so  frequent 
in  di/sprpsia,  whether  in  the  form  of  gastrodynia,  gastric  spasm,  or 
pyrosis,  hydrocyanic  acid  is  much  esteemed  by  many  British  practi- 
tioners. It  is  said  sometimes  to  act  with  great  promptness  and  effi- 
ciency in  the  relief  of  those  pains,  when  purely  nervous;  and  it  has 
been  recommended  also  in  similar  affections  of  the  bowels.  It  has 
been  employed,  moreover,  in  ordinary  cJwlera  morbus,  and  in  epi- 
demic cholera  ;  but,  in  the  latter  at  least  of  these  affections,  it  can  be 
of  little  service  in  any  safe  dose. 

Externally  it  has  been  found  useful  in  allaying  the  itching  and 
irritation  of  certain  cutaneous  eruptions,  such  as  lichen,  prurigo, 
eczema,  impetigo,  etc.  The  mode  of  its  application  will  be  mentioned, 
under  the  several  preparations  or  forms  in  which  the  medicine  is  used. 


Forms  in  which  Hydrocyanic  Acid  is  Used. 

Pure  anhydrous  hydrocyanic  acid  is  so  powerful,  and  so  extremely 
dangerous  if  abused,  and  withal  is  so  liable  to  spontaneous  change, 
and  therefore  to  uncertainty  of  strength,  that  it  has  been  discarded 
from  the  officinal  lists,  and  should  not  be  kept  in  the  shops.  The 
medicine  should  be  used  only  in  the  dilute  form,  either  as  nature 
offers  it  to  us  in  various  vegetable  products,  or  as  prepared  according 
to  the  direction  of  the  officinal  codes.  Numerous  plants  belonging 
to  the  genera  Cerasus,  Prunus,  and  Amygdalus — the  cherry,  plum, 
almond,  peach,  etc. — yield  hydrocyanic  acid  in  connection  with  a 
peculiar  volatile  oil,  when  treated  with  water.  The  bark,  leaves, 
blossoms,  and  kernel  of  the  fruit  are  the  parts  from  which  these  pro- 
ducts may  be  most  abundantly  obtained.  All  these  parts  have  a 
peculiar  aromatic  odour,  and  a  not  unpleasant  bitterness,  which  they 
owe  in  part  at  least  to  the  associated  acid  and  oil  alluded  to,  and 
which  are  quite  characteristic.  Neither  the  hydrocyanic  acid  nor  the 
oil  exists,  in  any  considerable  proportion,  in  the  parts  of  the  plants 
mentioned ;  but  both  are  the  product  of  a  reaction  between  a  prin- 
ciple contained  in  the  plant,  and  water.  The  principle  referred  to  is 
a  bitterish  substance  denominated  amygdalin,  which,  through  the 
agency  of  another  substance,  of  nitrogenous  composition  and  albu- 
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minous  character,  denominated  emuhin,  also  contained  in  the  plant, 
and  with  the  presence  of  water,  is  converted  into  hydrocyanic  acid 
and  a  volatile  oil,  which  come  over  together  in  distillation,  and  wdiich, 
thus  obtained,  are  identical  with  the  well  and  long-known  essential 
oil  of  hitter  almonds.  The  emulsin  acts  merely  as  a  kind  of  ferment; 
the  real  change  taking  place  between  the  amygdalin  and  the  water. 
Hence  it  is  that  the  various  vegetable  products  mentioned,  when  quite 
dry,  are  destitute  of  the  characteristic  odour;  and  they  have  the 
characteristic  taste  and  effects  on  the  system,  when  swallowed,  only 
because  they  find,  in  the  saliva  and  the  gastric  liquids,  the  water 
necessary  to  the  formation  of  the  new  bodies.  The  following  are  the 
parts  of  these  plants  officinally  recognized,  along  with  their  several 
preparations;  the  wild  cherry  bark,  which  has  already  been  treated 
of  among  the  tonics,  being  omitted.  After  these  will  come  an  account 
of  the  several  officinal  preparations  of  hydrocyanic  acid  itself. 


I.  BITTER  ALMONDS. — AMYGDALA  AmAEA.  U.S.,  Ed. 

These  are  the  kernels  of  the  fruit  of  Amygdalus  cammunis,  va- 
riety amara.,  or  bitter  almond  tree,  growing  wild  in  Persia,  Syria, 
and  the  North  of  Africa.  They  are  brought  chiefly  from  Mogadore, 
in  the  empire  of  Morocco.  All  that  is  here  said  of  the  bitter  almond 
is  equally  applicable  to  the  kernel  of  the  common  peach,  or  fruit  of 
Amygdalus  Persica. 

Bitter  almonds,  when  perfectly  dry,  have  little  or  no  smell,  but, 
when  rubbed  with  water,  acquire  a  strong  odour  like  that  of  the 
peach  blossom.  Their  taste  is  of  a  peculiar  not  unpleasant  bitter- 
ness. With  water  they  form  an  emulsion  which  contains  all  their 
active  properties.  They  are  chiefly  employed  to  impart  flavour  in 
confectionery  and  cookery;  but  sometimes  also  to  obtain  the  medical 
effects  of  hydrocyanic  acid.  Their  emulsion  is  used  in  the  cough  of 
catarrh  and  phthisis,  also  as  a  lotion  in  skin  affections,  to  allay  itch- 
ing, tingling,  etc.  They  act  in  these  affections  partly  through  their 
demulcent  properties,  but  chiefly  through  the  hydrocyanic  acid  gener- 
ated in  them  with  the  presence  of  water.  To  prepare  the  emulsion, 
half  an  ounce  of  the  almond  or  peach  kernels  is  to  be  rubbed  with 
half  a  drachm  of  gum  arable,  two  drachms  of  loaf  sugar,  and  eight 
fluidounces  of  water,  and  the  liquid  then  strained.  The  dose  is  a 
tablespoonful.  Bitter  almonds  are  also  an  ingredient  in  the  officinal 
syrupus  amygdalse,  or  syrup  of  orgeat,  which,  therefore,  forms  a 
good  addition  to  cough  mixtures.    Besides  this,  there  are  two  officinal 
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preparations  of  bitter  almouds,  auJ  one  nou-oflicinal,  -which  rcMjuirc 
a  brief  notice. 

1.  OIL  OF  BITTER  ALMONDS.  —  OleUM  AmYGDAL^E  Amar^,. 
U.S. 

This  is  obtained  by  distilling  with  -water  bitter  almonds,  previously 
deprived  of  their  fixed  oil  by  expression.  It  is  of  a  yellowish  colour, 
■with  a  strong  odour  of  the  kernels,  and  a  bitter, 'acrid,  burning  taste. 
It  is  soluble  in  alcohol  and  ether,  and  slightly  so  in  water.  It  con- 
sists mainly  of  hydrocyanic  acid,  dissolved  in  or  combined  with  a 
volatile  oil,  upon  which  its  peculiar  odour  and  taste  chiefly  depend. 
When  freed  from  the  former  ingredient,  it  has  the  ordinary  proper- 
ties of  the  volatile  oils,  and  retains  its  smell  and  taste,  but  is  no 
longer  poisonous.  When  taken  internally  in  its  original  state,  it 
produces  on  the  system  all  the  effects  of  hydrocyanic  acid,  and  has 
the  advantage,  as  a  medicine,  over  the  pure  diluted  acid,  that  it 
will  keep  for  a  long  time  without  any  material  deterioration;  the 
oil  being  a  preservative  to  the  active  ingredient.  It  is,  indeed,  a 
very  convenient  form  for  the  administration  of  the  acid.  The  dose 
is  from  one-quarter  of  a  drop  to  a  drop,  given  at  the  ordinary  inter- 
vals, and  cautiously  increased,  if  necessary,  until  some  effect  is  expe- 
rienced. It  is  most  conveniently  administered  in  emulsion  with  gum 
arabic,  loaf  sugar,  and  water,  and  may  be  applied  externally  to  irri- 
tating cutaneous  eruptions,  either  in  the  same  form,  or  dissolved  in 
water,  in  the  proportion  of  one  minim  to  the  fluidounce,  through  the 
intervention  of  a  little  spirit.  It  is  so  poisonous,  that  four  drops  of 
it  are  said  to  have  killed  a  dog  of  medium  size. 

2.  BITTER  ALMOND  WATER. — Aqua  AMTGDALiE  AMARiE. 
U.S. 

This  may  be  prepared  either  by  distilling  water  from  bitter  almonds, 
or,  as  directed  in  the  U.  S.  Pharmacopoeia,  by  dissolving  the  volatile 
oil  of  bitter  almonds  in  water,  through  the  intervention  of  carbonate 
of  magnesia;  one  minim  of  the  oil  being  used  to  two  fluidounces  of 
water.  The  latter  method  is  preferable,  as  yielding  a  more  uniform 
product.  As  the  preparation  is  liable  to  change  upon  being  kept,  it 
should  be  made  in  small  quantities  at  a  time,  as  wanted  for  use.  It 
may  be  used  as  a  vehicle  for  other  substances,  when  hydrocyanic 
acid  is  at  the  same  time  indicated,  as  in  nervous  coughs,  palpitation 
of  the  heart,  and  various  spasmodic  complaints.  The  proportions  of 
the  mixture  should  be  so  arranged,  that  a  tablespoonful  may  be  given 
for  a  dose  to  an  adult.      The  preparation  made  by  distilling  the 
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almonds  is  of  uncertain  strength,  and  should  be  discarded.     It  is 
said  to  have  been  prescribed  with  fatal  effects. 

3.  AMYGDALIN. 

This  is  procured  from  bitter  almonds.  For  an  account  of  the  pro- 
cess the  reader  is  referred  to  the  U.  S.  Dispensatory.  It  is  a  white, 
crjstallizable  substance,  inodorous,  of  a  sweetish  bitter  taste,  freely 
soluble  in  water  and  hot  alcohol,  slightly  so  in  cold  alcohol,  and 
insoluble  in  ether.  When  mixed  with  emulsin  and  water,  it  is  con- 
verted into  the  oil  of  bitter  almonds,  altogether  identical  in  proper- 
ties with  that  obtained  by  distilling  the  fruit.  Now,  as  emulsin  is 
contained  in  sweet  almonds,  it  follows  that  a  preparation  may  be 
made,  having  the  effects  of  hydrocyanic  acid,  by  rubbing  together  a 
little  amygdalin,  sweet  almonds,  and  water,  so  as  to  form  an  emul- 
sion. Wohler  and  Liebig  recommend  that  17  grains  of  amygdalin 
should  be  added  to  a  fluidounce  of  emulsion  of  sweet  almonds,  pre- 
pared with  two  drachms  of  the  fruit.  The  dose  would  be  from  thirty 
minims  to  a  fluidrachm.  As  amygdalin  keeps  well  when  dry,  a  prep- 
aration of  uniform  strength  could  thus  be  obtained  when  wanted. 
Amygdalin  itself  produces  no  poisonous  effect  when  swallowed;  as 
there  is  nothing  in  the  stomach  which  can  act  the  part  of  a  ferment 
like  emulsin;  nevertheless,  it  should  not  be  swallowed  largely,  lest  by 
accident  something  might  have  been  taken  having  this  property.* 


II.  CHERRY-LAUREL  LEAVES. — Lauro-CERASUS.  Ed., 
Dub. 

These  are  the  leaves  of  Cerasus  Lauro-cerasus,  De  Cand.  {Prunus 
Lauro-cerasus,  Linn.),  or  the  common  European  chey'ry -laurel,  a 
small  evergreen  tree,  indigenous  in  Asia  Minor,  but  naturalized 
throughout  the  temperate  parts  of  Europe,  where  it  is  also  culti- 
vated for  medical  and  ornamental  purposes.     Tha  fresh  leaves,  when 

*  Some  interesting  results,  in  relation  to  this  subject,  have  been  obtained  by  Kol- 
liker  and  Miiller,  of  Wiirtzburg.  Amygdalin  and  emulsin,  introduced  separately 
into  the  blood,  produce  hydrocyanic  acid;  and,  if  the  quantity  be  sufficiently  large, 
death  soon  ensues.  Poisoning  does  not  result  when  amygdalin  is  introduced  directly 
into  the  blood,  and  emulsin  into  the  alimentary  canal;  but  does  result  when  the  case 
is  reversed,  that  is,  when  emulsin  is  injected  into  the  blood  and  amygdalin  into  the 
alimentary  canal.  It  appears  then  that  while  amygdalin  may  be  absorbed  from  the 
stomach  and  bowels,  emulsin  is  not ;  probably  because  it  undergoes  digestion,  as  it 
is  not  found  in  the  primce  viae  afterwards.  In  rabbits,  death  is  produced  by  the  in- 
troduction of  amygdalin  info  the  stomach  without  emulsin;  from  which  it  is  to  be 
inferred  that  there  is  something  in  their  stomachs  which  is  capable  of  acting  the 
part  of  the  latter  principle.  [B.  and  F.  Medico-Chir.  Rev.,  April,  1857,  p.  378,  from 
the  Allgemein.  Medizin.  Central.  Zeitung.) — Note  to  the  second  edition. 


CHAP.  II.]  CEREBRAL  SEDATIVES. — DILUTED  HYDROCYANIC  ACID.  187 

entire,  Iiavo  little  if  any  smell,  but,  ulien  bruised,  emit  an  odour  like 
that  of  moistened  bitter  almonds,  and  have  the  same  bitter  taste.  By 
distillation  with  -water  they  yield  also  a  similar  product. 

Cherry-Laurel  Water  (Aqua  Lauro-cerasi,  Ed.,  Dub.)  is  made 
by  distilling  the  fresh  leaves  of  the  cherry-laurel  with  water.  In 
order  to  aid  in  its  preservation,  a  little  alcohol  is  often  added.  The 
Ed.  Pharmacopoeia  directs  the  compound  spirit  of  lavender  for  the 
purpose.  Though  considerably  employed  on  the  Continent  of  Europe, 
for  the  same  purposes  as  diluted  hydrocyanic  acid,  it  is  at  best  an 
uncertain  preparation,  liable  to  change  on  keeping,  and  therefore  not 
to  be  relied  on.     The  dose  is  from  thirty  minims  to  a  fluidrachm. 


III.  DILUTED  HYDROCYANIC  ACID.  —  AciDUM  HydrocY- 
ANicuM  DiLUTUM.  U.S.,  Loncl.,  Ed. — Acidum  Hydrocyani- 

CUM.  Dllh. 

This  is  the  form  in  which  hydrocyanic  acid  is  ordinarily  used.  It 
is  procured  in  various  methods.  In  the  U.  S.  Pharmacopoeia  two 
processes  are  given,  one  for  procuring  it  on  the  large  scale  for  keep- 
ing, the  other  on  a  small  scale  as  wanted  for  use. 

Preparation.  According  to  the  first  method,  ferrocyanuret  of 
potassium,  sulphuric  acid,  and  water  are  distilled  together;  the  re- 
sulting vapour  is  received  in  water,  which  condenses  it;  and  then  so 
mucli  distilled  water  is  added  to  the  distilled  product,  as  to  make  it 
of  a  fixed  strength.  In  this  process  a  portion  of  cyanuret  of  potas- 
sium of  the  ferrocyanuret  reacts  with  sulphuric  acid,  so  as  to  pro- 
duce bisulphate  of  potassa  and  hydrocyanic  acid,  the  potassium  being 
oxidized  at  the  expense  of  the  water,  and  the  cyanogen  combining 
with  its  liberated  hydrogen.  There  is  left  behind  a  compound  of  two 
eqs.  of  ferrocyanogen  with  one  only  instead  of  two  eqs.  of  cyanuret 
of  potassium. 

By  the  second  method,  cyanuret  of  silver  is  mixed  with  a  fixed 
proportion  of  muriatic  acid  and  water,  the  mixture  is  shaken,  and 
the  clear  liquid  poured  off"  from  the  precipitate  which  forms.  The 
hydrogen  of  the  acid  combines  with  the  cyanogen  of  the  cyanuret,  to 
form  hydrocyanic  acid;  while  the  liberated  chlorine  and  silver  unite 
to  produce  the  insoluble  chloride  of  the  metal.  The  cyanuret  of 
silver,  used  for  this  purpose,  is  procured  by  receiving  the  vapours 
of  hydrocyanic  acid,  as  distilled  over  from  the  materials  in  the  first 
process,  in  a  solution  of  nitrate  of  silver,  and  washing  the  precipitate 
formed. 

Properties,  etc.    The  diluted  acid,  prepared  in  either  of  the  above 
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methods,  contains  only  two  per  cent,  of  the  pure  anhydrous  acid.  It 
is  a  colourless  transparent  liquid,  having  a  peculiar  odour,  quite  dif- 
ferent from  that  of  the  oil  of  bitter  almonds,  and  a  cooling  slightly 
acrid  taste.  As  it  is  decomposed  by  light,  it  should  be  kept  in  opaque 
bottles,  which  should  be  small  and  well  stopped.  Hydrocyanic  acid 
consists  of  one  equivalent  of  cyanogen  (2  eqs.  carbon  and  1  of  nitro- 
gen) and  one  of  hydrogen. 

This  preparation  is  incompatible  with  the  soluble  salts  of  silver, 
copper,  and  mercury,  forming  with  them  insoluble  cyanurets  of  the 
metals  respectively. 

It  is  said  to  have  proved  fatal,  in  one  instance,  in  the  dose  of 
forty-nine  minims;  and  thirty-six  minims  have  produced  very  threat- 
ening symptoms.  Its  presence  may  be  detected  by  adding  to  the 
suspected  liquid  first  solution  of  potassa,  next  a  solution  of  the  com- 
mon sulphate  of  iron  of  the  shops,  containing  both  protoxide  and 
sesquioxide  of  iron,  and  lastly  a  little  sulphuric  acid  to  dissolve  any 
superfluous  oxide  of  iron.  If  hydrocyanic  acid  be  present,  the  deep 
blue  ferrocyanuret  of  iron  will  be  generated. 

Administration.  The  dose  of  diluted  hydrocyanic  acid  is  from 
two  to  six  drops.  I  usually  begin  with  two  drops  every  two  hours, 
gradually  increasing  until  some  eifect  is  obtained,  and  then  regu- 
lating the  amount  of  the  dose  and  the  interval  so  as  to  maintain  the 
desired  impression.  The  medicine  may  be  given  in  distilled  w^ater, 
sweetened  water,  or  mucilage.  I  often  prescribe  it  with  emulsion  of 
sweet  almonds,  sometimes  adding  a  little  of  the  bitter  almond  to  give 
flavour  to  the  preparation,  and  so  managing  the  proportions  that  a 
tablespoonful  of  the  emulsion  (see  3Iistura  Amygdahe,  U.  S.  Disp.) 
shall  contain  a  dose  of  the  diluted  acid.  If  headache,  confusion  of 
brain,  giddiness,  faintness,  or  epigastric  uneasiness  should  be  pro- 
duced, the  dose  should  be  lessened.  It  is  safest,  on  no  occasion, 
however  gradually  the  dose  may  be  increased,  to  exceed  twenty 
minims  at  once. 

TV.    CYAN^URET    OF    POTASSIUM.— PoTASSII     CyANURE- 

Tmi.  U.S. 

Pre'paration.  Cyanuret  of  potassium  is  prepared  by  igniting  to- 
gether ferrocyanuret  of  potassium  and  carbonate  of  potassa.  The 
carbonic  acid  escapes;  a  portion  of  the  cyanogen  combines  with  a 
portion  of  the  potassium  to  form  cyanuret  of  potassium ;  the  liberated 
oxygen  of  the  potassa  combines  with  another  portion  of  cyanogen  to 
form  cyanic  acid,  which  then  unites  wdth  an  undecomposed  portion 
of  potassa ;  and  the  iron  which  is  separated  falls  to  the  bottom  of  the 


CHAP,  ir.l     CEREBRAL    SEDATIVES. — CYANURET    OF    POTASSIUM.     189 

melted  mass.  The  liquid  portion,  being  now  poured  ofi',  and  allowed 
to  cool,  constitutes  tlic  salt  in  question,  mixed  with  a  small  and  in- 
significant proportion  of  cyanate  of  potassa. 

Properties.  Thus  made,  cyanuret  of  potassium  is  in  white,  opaque 
lumps,  with  a  sharp  somewhat  alkaline  taste  combined  witli  that  of 
hydrocyanic  acid,  deliquescent,  very  soluble  in  water,  and  slightly 
soluble  in  alcohol.  Exposed  to  the  air,  it  exhales  an  odour  of  hydro- 
cyanic acid,  owing  probably  to  its  decomposition  by  the  carbonic  acid 
of  the  atmosphere.  It  has  an  alkaline  reaction.  Almost  any  acid 
will  decompose  it,  liberating  the  hydrocyanic  acid.  Hence,  by  the 
addition  of  an  acid  to  it  at  the  time  of  exhibition,  the  eflfects  of  hy- 
drocyanic acid  can  always  be  obtained;  and  the  same  result  would 
almost  always  follow  its  administration,  even  without  previous  admix- 
ture with  an  acid,  as  there  is  usually  suflScient  acid  for  the  purpose 
present  in  the  stomach. 

Effects.  It  is  highly  poisonous  in  over-doses,  acting  precisely  as 
hydrocyanic  acid.  AVhether  it  would  produce  these  effects  without 
the  reaction  of  an  acid  is  not  certainly  known ;  but  it  should  never, 
under  any  circumstances,  be  ventured  upon  in  poisonous  doses. 
Some  years  since,  a  physician  in  France  prescribed  a  three-ounce 
mixture  containing  72  grains  of  cyanuret  of  potassium;  a  table- 
spoonful,  containing  about  12  grains  of  the  salt,  to  be  taken  three 
times  a  day.  At  the  first  dose,  the  patient  fell  as  from  a  stroke  of 
lightning,  and  died  in  three-quarters  of  an  hour.  The  prescriber 
was  condemned  to  pay  a  fine  of  50  francs,  and  to  be  imprisoned  for 
three  months.  [Journ.  de  Pharm.,  3e  sdr.,  iii.  82.) 

Administration.  The  dose  is  one-eighth  of  a  grain,  dissolved  in 
a  fluidounce  of  distilled  water,  with  the  addition  of  a  little  dilute 
acetic  or  citric  acid,  either  pure  or  in  the  form  of  vinegar  or  lemon- 
juice.  It  may  be  repeated  and  increased,  in  the  same  manner  as 
the  diluted  acid  itself.  It  was  proposed  as  a  substitute  for  hydro- 
cyanic acid,  on  the  presumption  of  its  greater  certainty  and  uni- 
formity of  strength;  and  this  recommendation  would  be  well  founded, 
could  we  always  be  assured  of  the  purity  of  the  preparation  used. 
But  this  is  by  no  means  the  case.  It  may  be  used  externally  also, 
as  a  sedative  lotion,  in  the  proportion  of  from  one  to  four  grains  to 
a  fluidounce  of  water;  and  the  stronger  solution  may  be  employed 
for  removing  stains  left  on  the  conjunctiva  by  nitrate  of  silver,  a 
drop  being  applied  every  other  day.  Care  must  be  taken  not  to 
apply  this  solution,  or  any  other  liquid  preparation  of  hydrocyanic 
acid,  too  freely  to  abraded  or  mucous  surfaces. 
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II.  CHLOROFORM. 

CHLOROFORMUM.  U.S.,  i>M5.  — Ciiloroformtl.  Lond. 

Discovery.  Chloroform  was  discovered,  in  the  year  1831,  by  Mr. 
Samuel  Guthrie,  of  Sackett's  Harbour,  New  York,  and  about  the 
same  time  by  Soubeiran  in  France,  and  Liebig  in  Germany;  but  the 
precise  chemical  nattfre  of  the  product  was  not  understood,  till  determ- 
ined by  Dumas  in  1834.  By  that  chemist  it  was  ascertained  to  be  a 
compound  of  three  eqs.  of  chlorine  with  one  eq.  of  a  bicarburet  of 
hydrogen  called  formyle,  or,  in  other  words,  to  be  a  ter chloride  of 
formyle.  Mr.  Guthrie,  mistakingly  supposing  that  the  substance 
obtained  by  him  was  the  Dutch  liquid,  or  chloric  ether  of  Dr.  T. 
Thomson,  gave  it  the  latter  name,  which  is  still,  though  very  erro- 
neously, sometimes  applied  to  its  alcoholic  solution. 

Preparation.  According  to  the  directions  of  the  U.  S.  Pharma- 
copoeia, chloroform  is  obtained  by  distilling  a  mixture  of  chlorinated 
lime  (chloride  of  lime),  water,  and  alcohol.  Two  liquids  are  condensed 
in  the  receiver,  the  heavier  of  which  is  chloroform.  This,  having 
been  separated,  and  washed  successively  with  water  to  remove  alco- 
hol, and  a  solution  of  carbonate  of  soda  to  remove  chlorine,  is  agi- 
tated with  dry  chloride  of  calcium  in  order  to  separate  the  water,  and 
then  again  submitted  to  distillation.  The  product  now  obtained  is 
pure  chloroform.  It  is  generated  by  reaction  between  alcohol  and 
the  chlorine  of  the  chlorinated  lime. 

Properties.  Chloroform  is  a  limpid,  colourless  liquid,  of  a  fra- 
grant, ethereal,  apple-like  odour,  and  a  warm,  sweet,  somewhat  pun- 
gent, and  agreeable  taste.  It  rapidly  volatilizes  on  exposure,  and 
boils  at  142°  F.  It  is  not  inflammable.  Its  specific  gravity  is 
1.49.  "When  thrown  into  water  it  sinks  rapidly,  forming  as  it  falls 
distinct  globules,  which  have  a  characteristic  appearance.  It  is  very 
slightly  soluble  in  water,  requiring  for  solution  2000  parts  of  that 
liquid,  to  which  nevertheless  it  distinctly  imparts  its  peculiar  odour. 
Alcohol  and  ether  readily  dissolve  it ;  and  its  alcoholic  solution,  if  not 
containing  more  than  about  ten  per  cent,  of  chloroform,  mixes  with 
water  without  being  decomposed,  and  forms  a  liquid  of  a  sweet,  aro- 
matic, and  grateful  taste.  It  has  itself  extraordinary  solvent  powers; 
dissolving  not  only  most  of  the  substances  soluble  in  alcohol,  such  as 
the  volatile  oils,  resins,  camphor,  etc.,  but  also  some  which  are  not 
so,  or  but  imperfectly,  as  gutta  percha,  caoutchouc,  and  wax.     The 
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cohesion  between  its  particles  must  be  feeble,  as  it  yields  a  greater 
number  of  drops  from  a  certain  measure  tban  any  other  medicinal 
liquid;  one  fluidraclim  giving  on  an  average  240  drops.* 

Its  sensible  properties,  great  specific  gravity,  behaviour  with  water, 
volatility  without  residue,  low  boiling  point,  and  incombustibility, 
sufficiently  distinguish  it  from  all  other  bodies. 

1.  Effects  on  the  System. 

Chloroform,  in  its  local  action,  is  first  irritant  and  afterwards  seda- 
tive; in  its  general  influence  is  powerfully  sedative,  primarily  to  the 
nervous  system,  and  secondarily  to  the  respiration  and  circulation. 
"When  it  first  became  known  as  a  medicine,  I  was  disposed,  with  others, 
to  consider  it  a  stimulant  of  the  same  class  as  ether,  alcohol,  and 
opium ;  but  I  soon  found  that  it  was  impossible  to  reconcile  some  of 
its  most  obvious  effects  with  this  view  of  its  powers,  and,  having  made 
a  more  particular  investigation  into  its  operation,  became  convinced 
that  it  was  directly  and  essentially  sedative  to  the  nervous  sj'stcm 
generally,  and  especially  to  the  brain.  In  a  number  of  patients,  to 
whom  I  gave  it  internally,  in  doses  of  from  thirty  to  seventy  drops, 
I  could  detect  no  evidence  of  increase  in  the  cerebral  functions,  or  in 
the  action  of  the  heart,  but  found  it  moderately  sedative  to  both.  A 
young  medical  gentleman,  who  took  a  fluidrachm  of  it,  assured  me 
that  he  experienced"  no  mental  excitement,  though  a  pleasing  calm- 
ness was  induced,  with  some  cerebral  confusion,  and  a  feeling  of 
drowsiness.  The  pulse  was  at  no  time  in  the  least  accelerated,  but 
soon  became  somewhat  less  frequent ;  nor  was  there  any  heat  of  skin, 
or  hurry  of  respiration.  Dr.  Henry  Hartshorne,  at  the  time  resident 
physician  in  the  Pennsylvania  Hospital,  made  various  trials  with  it 
upon  himself,  and  in  the  wards  under  my  care,  with  the  same  results. 
"From  seventy-five  drops  of  it  there  was  a  diminution  of  conscious- 
ness and  sensorial  capacity;  sight,  hearing,  and  touch  became  less 
impressible;  and  positive  drowsiness  was  produced.  There  was  no 
feeling  of  exhilaration  or  disorder;  and  the  pulse,  so  far  from  being 
accelerated,  was  reduced  two  beats  in  the  minute."  [Am.  Joxirn.  of 
3Ied.  Sci.,  Oct.  1848,  p.  353.) 

In  relation  to  the  effects  of  doses  larger  than  a  fluidrachm,  M.  Aran 
has  recorded  a  case  in  which  a  quantity,  supposed  to  be  from  eight 

*  In  reference  to  this  point,  Prof.  Procter,  at  my  request,  made  numerous  trials 
"with  bottles  of  differently-shaped  mouths,  such  as  are  usually  employed  for  holding 
medicines.  The  highest  number  of  drops  yielded  by  a  fluidrachm  of  pure  chloro- 
form was  2oo,  and  the  lowest  230.  From  a  glass  phial  with  a  recurved  lip,  which 
always  yields  unusually  large  drops,  he  obtained  IGO  to  the  fluidrachm. 
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to  ten  drachms,  was  swallowed  in  mistake  by  a  man.  There  was  at 
first  a  burning  sensation  produced,  with  ineifectual  efforts  to  vomit ; 
in  a  few  minutes  afterwards  he  was  found  with  his  eyes  glistening, 
his  features  animated,  singing  and  talking  incoherently,  and  unable 
to  recognize  those  about  him.  There  were  some  convulsive  move- 
ments; the  skin  was  insensible  to  painful  impressions;  sight  was 
lost;  and  the  pulse  was  between  seventy  and  eighty.  In  the  course 
of  twenty  or  thirty  minutes  sleep  ensued,  which  became  very  deep, 
and  was  attended  with  insensibility  of  the  surface,  and  complete  re- 
laxation; the  respiration  and  circulation  remaining  normal.  The 
sleep  continued  several  hours.  Next  day  he  could  remember  nothing 
of  what  had  passed,  and  the  unpleasant  symptoms  gradually  disap- 
peared. {Bull,  de  Therap.,  xlii.  296.) 

In  consequence  of  its  locally  irritant  property,  chloroform  not 
unfrequently  occasions  nausea  and  vomiting,  especially  when  not 
thoroughly  suspended,  and  equally  distributed  in  the  vehicle  in 
which  it  is  given.  Its  weight  and  insolubility  probably  produce 
this  effect,  causing  it  to  fall  against  the  surfaee  of  the  stomach,  and 
thus  to  act  in  an  undiluted  state  upon  the  mucous  membrane.  By 
proper  administration,  this  effect  may,  to  a  considerable  extent,  be 
avoided.  Nevertheless,  in  my  experience,  it  is  the  strongest  objec- 
tion to  the  internal  use  of  the  medicine,  which,  so  far  as  its  influ- 
ence on  the  system  is  concerned,  may,  I  believe,  be  given  with  perfect 
safety  in  any  moderate  dose. 

Local  Effects.  "When  applied  to  any  sentient  part,  chloroform 
produces  at  first  a  painful  burning  sensation,  with  more  or  less  rube- 
faction,  and,  as  some  assert,  vesication,  though  I  have  never  wit- 
nessed this  effect.  In  a  short  time  the  irritation  ceases,  and  is 
followed  by  a  more  or  less  entire  loss  of  sensibility  in  the  part,  with 
relief  to  any  existing  pain,  which  is  often  surprisingly  sudden  and 
complete.  The  irritant  impression  is  of  course  stronger  upon  the 
mucous  membranes,  or  an  abraded  surface,  than  on  the  sound  skin, 
in  which,  however,  when  the  chloroform  is  undiluted,  the  smarting 
and  burning  are  often  severe.  Some  degree  of  the  same  effect  is 
produced  by  the  vapour,  similarly  applied;  though  much  less  con- 
siderable. Diluted  to  a  much  less  extent  than  as  it  must  exist  in 
the  circulation,  the  medicine  quite  loses  this  irritant  property,  and 
becomes  perfectly  bland ;  so  that  the  possession  of  the  property  by 
no  means  implies  that  the  chloroform,  when  absorbed,  will  in  the 
slightest  degree  excite  the  parts  with  which  it  is  brought  into  con- 
tact.    The  local  anaesthetic  power  of  choloroform  was  noticed  by 
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^DT.  Flourcns,  Scrre,  and  Longet,  who,  in  their  experiments  upon 
animals,  observed  that,  when  applied  to  the  extreme  nerves  uncov- 
ered, it  rendered  them  completely  insensible.  But  credit  is  more 
particularly  due  to  Dr.  Nunnclej,  for  having  drawn  attention  to 
this  property,  not  only  in  chloroform,  but  in  other  agents  also,  and 
for  showing  that  advantage  might  be  taken  of  it  for  practical  pur- 
poses, lie  proved  that  the  insensibility  was  not  confined  to  the 
precise  locality  of  the  application,  but  extended  also  a  considerable 
distance  along  the  nervous  trunk. 

Effects  from  Inhalation.  "When  the  vapour  of  chloroform  is  in- 
haled, it  first  produces  an  irritant  impression  on  the  mucous  mem- 
brane of  the  air-passages,  which,  however,  is  inconsiderable,  and 
scarcely  more  than  momentary,  and  is  soon  followed  by  a  local  tor- 
por and  relaxation,  dependent  probably  upon  the  direct  contact  of 
the  agent.  But  all  merely  local  effect  is  very  speedily  absorbed  in 
the  powerful  impression  made  on  the  system.  The  inhalation  may 
be  effected  by  simply  holding  the  choloroform  in  the  vicinity  of  the 
mouth  and  nostrils.  The  vapour  enters  with  the  air  inspired.  When 
but  a  small  quantity  of  the  liquid  is  employed,  as  from  twenty  to 
thirty  minims,  its  effect  begins  to  be  felt  in  the  head  within  a  few 
seconds.  The  brain  becomes  somewhat  confused,  abnormal  sounds 
are  heard,  sight  is  disordered,  a  vague  sense  of  pleasure  is  expe- 
rienced, hallucinations,  generally  agreeable,  and  sometimes  appa- 
rently ludicrous,  are  produced,  and  a  loss  of  consciousness,  more 
or  less  complete,  takes  place,  generally  with  quiet  sleep,  but  occa- 
sionally with  dreamy,  incoherent  speech,  or  laughter,  and  very 
rarely  turbulence.  Consciousness  returns  in  five  or  six  minutes, 
with  either  no  recollection,  or  a  confused  one  of  what  had  passed. 
If  the  quantity  used  is  somewhat  larger,  say  one  or  two  fluidrachms, 
the  effect  is  more  rapid  and  powerful.  Feelings  of  an  agreeable 
character  are  soon  followed  by  diminished  sensibility,  general  numb- 
ness, mental  obtuseness,  drowsiness,  complete  loss  of  consciousness, 
and  profound  sleep.  The  eyelids  droop;  the  pupils  are  dilated, 
though  contractile,  and  roll  upwards;  the  breathing  is  slow,  often 
stertorous,  and  sometimes  with  frothing  at  the  mouth;  sensibility 
and  the  power  of  movement  are  quite  lost;  and  the  muscles  are  in 
general  universally  relaxed,  though  in  rare  instances  slight  convul- 
sive twitchings  of  the  face  and  limbs  are  observable.  The  pulse  is 
sometimes  momentarily  quickened  at  first,  though  enfeebled;  more 
frequently  it  is  diminished  both  in  frequency  and  force;  and  in 
some  instances  it  becomes  extremely  weak.  In  general,  however, 
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it  is  not  very  materially  affected,  unless  the  application  be  continued 
longer  than  necessary  to  induce  sleep.  From  the  state  of  deep 
stupor  or  coma,  the  patient  usually  passes,  for  a  short  time,  into  a 
soft  sleep,  or  dreamy  drowsiness  before  fully  awaking;  but  not  un- 
frequently  there  is  an  immediate  return  to  complete  consciousness 
and  power  of  motion.  There  is  generally  no  recollection  of  what 
has  passed.  None  of  the  secondary  headache,  lassitude,  sickness, 
and  loss  of  appetite  are  experienced,  which  so  often  follow  the  action 
of  the  cerebral  stimulants.  The  case  is  related  of  a  person  who 
inhaled  as  much  as  a  pound,  at  intervals,  in  the  course  of  five  or  six 
days,  and  yet,  on  each  occasion,  after  recovery  from  its  immediate 
effects,  felt  not  the  slightest  uneasiness.  {3Ied.  Times  and  Cfaz., 
Nov.  1857,  p.  533.)  This  is  one  of  the  strongest  proofs  that  its 
action  is  essentially  sedative ;  for  the  operation  of  stimulants  is  in- 
variably followed  by  evidences  of  greater  or  less  depression.* 

Three  stages  more  or  less  distinct  may  be  observed  in  this  action 
of  chloroform;  1.  a  preliminary  stage  of  slight  cerebral  confusion; 
2.  an  anaesthetic  condition,  or  insensibility  to  painful  impressions, 
which  comes  on  before  consciousness  and  the  power  of  motion  are 
lost;  and  3.  deep  sleep  or  coma,  with  complete  muscular  relaxation. 

The  insensibility  may  begin  so  early  as  fifteen  seconds  after  the 
commencement  of  inhalation,  and  is  very  rarely  postponed  longer 
than  two  minutes.  It  continues  from  five  to  ten  minutes;  but  may 
be  kept  up  for  several  hours,  by  a  careful  repetition  of  the  inhalation, 
at  each  period  of  commencing  subsidence. 

In  some  very  rare  instances,  with  more  or  less  of  the  comatose 
condition,  tonic  spasms  occur,  or  hysterical  agitation,  with  scream- 
ing, laughter,  etc.,  and  now  and  then  relaxation  of  the  sphincters. 

*  Exceptional  cases  occasionally  occur  in  ■which,  after  a  very  copious  use  of  chlo- 
roform, a  state  of  depression  of  certain  functions  continues  for  a  considerable  time, 
■which  appears  to  be  a  prolongation  of  the  direct  effect  of  the  medicine.  Dr.  C. 
Happoldt,  of  Charleston,  S.  C,  relates  two  cases,  in  one  of  ■which  the  patient  kept 
himself  under  the  almost  constant  influence  of  the  medicine  for  forty  hours,  during 
■which  he  inlialed  about  twenty  ounces;  and  in  the  other  about  four  ounces  were 
inhaled  at  one  time.  In  both,  the  sense  of  taste  ■was  perverted,  and  that  of  smell 
nearly  or  quite  abolished;  the  bladder  and  lower  bowels  lost  in  a  considerable  de- 
gree their  sensibility,  so  that  the  necessity  of  micturition  and  of  defecation  was  not 
duly  felt;  and  either  the  sexual  propensities  were  abolished,  or  the  capacity  of 
indulging  them  was  greatly  impaired.  A  strong  effort  of  the  will  was  necessary  for 
the  evacuation  of  the  bladder;  and  energetic  cathartics  were  requisite  to  keep  the 
bowels  open.  This  condition  lasted  in  one  case  about  two  months,  and  in  the  other 
still  longer,  before  it  was  completely  removed.  {^Charleston  Med.  Journ.  and  Rev., 
XI.  60.) — Note  to  the  second  edition. 
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Poisonous  Effects  from  Inhalation.  When  tlic  cflects  of  inhala- 
tion exceed  those  above  mentioned,  they  may  be  considered  poison- 
ous, and  death  not  unfrequently  results.  In  this  event,  tlie  respiration 
may  become  slower,  the  face  and  surface  pale  or  livid,  and  the  pulse 
more  and  more  feeble,  until  respiration  ceases,  and  the  heart  can  no 
longer  be  felt  to  act.  Under  such  circumstances,  the  fatal  event  is 
ascribable  to  an  over-dose  of  the  poison,  ^vliich,  by  completely  para- 
lyzing the  respiratory  nervous  centre,  suppresses  the  function  of  the 
lungs,  and  secondarily  that  of  the  heart.  But  there  appears  to  be 
another  mode  of  fatal  termination,  -which  occurs  in  general  very 
speedily,  and  without  warning,  and  often  proceeds  from  very  small 
quantities  of  the  poison,  much  less  than  those  frequently  used  with 
entire  impunity.  Thus,  in  at  least  two  recorded  instances,  death 
has  occurred  from  the  inhalation  of  only  thirty  drops.  In  these 
cases,  it  is  apparently  the  heart  which  first  ceases  to  act.  It  is 
asserted  that  this  organ  has  been  observed  to  become  quite  quiescent, 
while  respiration  still  continued.*  In  tlie  first  method  of  poisoning, 
the  patient  dies  of  asphyxia  or  apnoea,  in  the  latter  of  syncope.  In 
the  one  instance,  death  is  the  result  of  an  excess  of  the  ordinary 
action  of  the  poison;  in  the  other,  of  an  extraordinary  and  appa- 
rently direct  influence  either  on  the  heart  itself,  or  on  those  nervous 
centres  through  which  its  functions  are  regulated.  Against  the  latter 
result  it  does  not  seem  that  any  care  is  sufiicient  to  guard.  The 
greatest  precautions,  both  as  to  the  size  of  the  dose  and  its  adminis- 
tration, have  been  taken  without  efiect.  The  patient  dies  almost  as 
if  his  heart  had  been  paralyzed  by  a  stroke  of  lightning. 

The  quantity  of  chloroform  which  has  been  employed  in  fatal  cases 
has  generally  been  one  or  two  fluidrachms,  though  in  some  instances 
much  larger,  and  in  a  few,  as  already  mentioned,  even  smaller.  The 
fatal  result  has  repeatedly  occurred  in  less  than  one  minute  from  the 
beginning  of  inhalation,  and  has  been  postponed  for  an  hour  or  more. 
In  a  table  of  33  cases  published  in  the  New  York  Journal  of  Medi- 
cine (N.  S.,  X.  400),  3  are  stated  to  have  died  instantly,  2  in  a  minute, 
10  in  from  two  to  ten  minutes,  1  in  a  quarter  of  an  hour,  1  in  half 
an  hour,  1  in  three  hours,  and  the  remainder  at  indefinite  or  un- 


*  A  case  of  this  kind  is  recorded  by  Mr.  James  Paget,  in  which  respiration  con- 
tinued several  minutes  after  the  pulse  could  no  longer  be  felt  at  the  wrist,  though 
the  heart  beat  feebly;  and  afterwards  artificial  respiration  was  maintained  for  twenty 
minutes,  without  any  return  of  the  pulse.  It  is  obvious  that  the  patient  died  through 
the  influence  of  the  poison  on  the  heart.  (Med.  Times  and  Gaz.,  March,  1857,  p.  23G.) 
— Kote  to  the  second  edition. 
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known  periods,  but  most  of  tliem  vei'y  soon,  and  some  almost  imme- 
diately. 

Ajjpearances  after  Death  from  Poiso7iing  hy  InJialation.  The 
most  prominent  morbid  appearance  is  venous  congestion,  which  is 
generally  very  obvious  in  the  lungs,  and  sometimes  in  a  less  degree 
in  the  brain ;  but,  in  the  greater  number  of  cases,  the  brain  is  healthy, 
and  sometimes  freer  from  blood  than  ordinarily  in  health.  The  heart 
is  often,  but  not  invariably,  soft  and  flaccid.  The  blood  is  almost 
always  fluid,  and  sometimes  dark-coloured. 

Poisoning  through  the  Stomach.  Cases  of  poisoning  from  chloro- 
form taken  into  the  stomach  are  not  frequent.  I  have  examined  the 
records  of  seven  Avhich  have  occurred  since  the  medicine  came  into 
use ;  and  the  following  is  a  summary  of  the  symptoms.  The  first 
effects  are  those  resulting  from  the  irritant  impression  on  the  stom- 
ach, a  sensation  of  severe  burning  and  pain  in  the  epigastrium,  with 
efforts  to  vomit,  sometimes  successful,  but  generally  ineffectual.  In 
a  very  short  time  the  brain  becomes  affected.  In  some  instances  the 
patient  exhibits  signs  of  exhilaration  in  brightness  of  the  eye,  and 
attempts  at  singing;  and,  in  one  case,  there  was  even  dancing;  but 
in  general  nothing  of  this  kind  has  been  noticed,  and  the  first  ob- 
servable symptom  of  a  cerebral  character  has  been  stupor,  which 
has  usually  come  on  at  a  period  of  time  varying  from  five  to  fifteen 
or  twenty  minutes  from  the  taking  of  the  poison.  The  comatose 
condition  is  profound,  so  that  the  patient  cannot  be  roused,  and  is 
quite  insensible  to  painful  impressions.  The  pupil  at  this  stage  is 
contracted  and  generally  insensible  to  light,  and  the  eyes  fixed.  The 
pulse  and  respiration  are  little  affected  as  to  frequency,  and,  though 
the  breathing  is  sometimes  stertorous,  the  face  retains  its  ordinary 
colour,  or  is  but  slightly  flushed.  But  in  a  short  time  decided 
symptoms  of  depression  appear;  the  pulse  becoming  slower  and 
feebler,  the  respiration  slower,  the  surface  cooler,  the  pupils  usu- 
ally dilated,  and  the  face  of  a  purplish  or  livid  hue.  In  two  or 
three  hours  the  prostration  is  extreme;  the  respiration  being  very 
slow  or  quite  suspended,  the  pulse  scarcely  if  at  all  perceptible  at 
the  wrist,  the  extremities  cold,  and  the  face  and  neck  of  a  deep 
purple ;  and,  unless  life  be  sustained  by  artificial  means,  or  the  quan- 
tity of  the  poison  has  been  insufficient  to  produce  death  by  its  de- 
pressing influence,  the  patient  perishes.  In  most,  however,  of  the 
recorded  instances,  the  system  has  reacted  either  spontaneously  or 
through  the  means  applied.  Consciousness  usually  returns  in  about 
six  hours,  more  or  less,  and,  under  favourable  circumstances,  the 
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patient  returns  to  health  without  serious  inconvenience.  Tlic  breath 
throughout  usually  smells  strongly  of  chloroform.  But  in  general 
there  arc  other  dangers  to  encounter.  In  consequence  of  the  vio- 
lently irritating  properties  of  the  chloroform  locally,  if  the  stomach 
happens  to  be  empty  at  the  time,  severe  inflammation  ensues;  and, 
after  recovering  from  the  stupor,  the  patient  is  attacked  with  burn- 
ing pain  in  the  stomach,  vomiting  and  sometimes  purging,  and  other 
symptoms  of  gastritis,  which  may  or  may  not  terminate  favourably. 
Out  of  seven  cases  of  poisoning  from  the  internal  use  of  chloroform, 
one  terminated  fatally  from  prostration  in  the  third  hour,  and  three 
others  from  gastric  inflammation  after  reaction,  one  at  the  end  of 
thirty-six  hours,  another  in  forty-eight  hours,  and  the  third  on 
the  eighth  day.  In  a  doubtful  instance,  not  included  in  the  above 
number,  death  took  place  in  thirty-four  hours,  with  excessive  vom- 
iting and  violent  dyspnoea,  the  efiects  apparently  of  severe  gas- 
tritis and  intense  pulmonary  congestion;  but,  as  the  patient  was 
previously  in  bad  health,  and  was  intoxicated  with  ardent  spirit  at 
the  time  of  taking  the  chloroform,  it  is  impossible  to  determine  in 
what  degree  the  result  was  ascribable  to  the  latter  poison.  In  this 
instance  the  lungs  were  found  after  death  so  much  congested  that 
they  did  not  collapse;  and  it  is  highly  probable  that  they  were  dis- 
eased before  the  chloroform  was  taken.  In  the  three  remaining 
cases,  the  patients  recovered ;  but  one  of  these  only  after  the  use  of 
active  stimulation,  and  of  galvanism  to  sustain  artificial  respiration. 
One  of  the  fatal  cases  was  that  of  a  child  four  years  old,  who  had 
swallowed  about  two  drachms  of  the  poison;*  a  second  was  that  of 
an  adult  who  had  taken  an  ounce  and  a  half;t  in  a  third  death  re- 
sulted from  two  fluidounces;!  and  in  a  fourth  six  ounces  were  sup- 
posed to  have  been  taken  ;§  but  in  the  last  two  cases,  the  patients 
surmounted  the  immediate  eff'ect,  and  died  of  the  subsequent  gas- 
tritis. In  two  of  the  cases  from  which  recovery  took  place,  the 
patient  had  swallowed  two  ounces  ;||  in  a  third  only  an  ounce.^f 
After  death  in  the  stage  of  reaction,  the  prominent  anatomical  char- 
acters are  reddening,  thickening,  softening,  and  even  erosion  and 

*  Arch.  Gen.,  Sept.  1858,  from  Assoc.  Med.  Journ, 

f  See  a  record  of  this  case  by  Dr.  James  Williams,  in  (he  Medical  Examiner,  Phila- 
delphia, Nov.  1856,  p.  659. 

X  London  Lancet,  April  16,  1859,  p.  400. 

§  Am.  Journ.  of  Med.  Sci.,  Oct.  1850,  p.  550,  from  London  Lancet,  Aug.  9,  1850. 

II  Am  Journ.  of  Med.  Set.,  Oct.  1856,  p.  548,  from  the  London  Lancet  of  Aug.  9th, 
1856;  also  Oct.  1857,  p.  367;  the  case  being  recorded  by  Dr.  Thomas  Lawson,  Sur- 
geon-General of  the  U.  S.  Army. 

f  Med.  Times  and  Gaz.,  Dec.  1857,  p.  015. 
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ulceration  of  tlie  mucous  membrane  of  the  stomach.  The  brain  when 
examined  has  been  found  in  its  natural  condition.  From  what  has 
been  said  above,  it  appears  that  the  chief  danger  of  over-doses  of 
chloroform  by  the  stomach  is  that  of  gastric  erosion  and  inflamma- 
tion; and  that,  though  the  medicine  is  capable  of  producing  death 
from  its  immediate  depressing  effect,  yet  this  result  need  not  be 
apprehended  from  any  ordinary  remedial  dose. 

Treatment  of  Poisoning.  If  the  poisoning  has  resulted  from  the 
swallowing  of  chloroform,  the  obvious  indications  are  to  evacuate 
the  stomach  and  bowels,  and  afterwards  support  the  actions  of 
the  system  by  external  and  internal  stimulation;  irritation  of  stom- 
ach, if  it  should  follow  the  evacuation  of  the  poison,  being  quieted 
by  opiate  enemata,  and  sinapisms  or  blisters  to  the  epigastrium. 
When  the  respiration  fails,  it  should  be  supported  artificially,  either 
by  galvanism,  Dr.  Hall's  method,  or  in  some  other  way. 

Poisoning  by  inhalation  is  unfortunately  often  so  rapid  that  little 
time  is  offered  for  the  intervention  of  remedies;  and,  when  the  poison 
attacks  the  heart  especially,  it  is  frequently  rendered  quite  insensible 
to  stimulant  impressions.  In  most  cases  of  apprehended  asphyxia 
or  syncope,  it  will  be  proper  to  try  the  effect  of  dashing  cold  water 
on  the  face  and  head;  and  a  supply  of  fresh  cool  air  should  be  kept 
up  by  fanning  or  otherwise.  In  order,  moreover,  to  aid  in  rousing 
the  sensibility  of  the  nervous  centres,  spirit  of  ammonia,  carbonate 
of  ammonia,  or  other  pungent  volatile  substance  should  be  applied 
to  the  nostrils.  Should  the  respiration  have  ceased,  or  seem  about 
to  cease,  it  should  be  maintained  artificially,  either  until  there  is  no 
doubt  of  death  having  occurred,  or  until  the  patient  is  out  of  all 
danger  from  this  cause.  Death  has  taken  place  after  the  restoration 
of  respiration.  A  tendency  to  syncope  must  be  counteracted  by 
laying  the  body  in  a  horizontal  position,  with  the  head  low.  Should 
the  pulse  begin  to  fail,  the  countenance  become  pallid,  or  the  surface 
cold,  stimulation  internally  and  externally  should  be  resorted  to. 
Ammonia  and  wine  should  be  given  by  the  mouth  if  the  patient  can 
swallow,  oil  of  turpentine  or  other  stimulants  injected  into  the  bow- 
els, and  active  rubefacients  with  friction  applied  to  the  skin;  and, 
under  these  circumstances  of  threatened  syncope,  I  should  not  hesi- 
tate to  have  recourse  to  the  respiration  of  the  vapours  of  ether,  as 
the  most  powerful  restorative,  and  most  likely  to  counteract  the 
depressing  effects  of  the  chloroform.  This  remedy,  however,  would 
be  less  obviously  proper,  in  cases  of  threatened  asphyxia,  with  well- 
marked  venous  congestion. 
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Besides  the  measures  mentioned,  galvanism  or  electro-magnetism 
may  be  resorted  to,  in  order  to  excite  the  lungs  and  heart;  the  cur- 
rent being  so  directed  as  to  pass  through  the  nerves  supplying  these 
organs,  and  the  nervous  centres  in  the  medulla  oblongata.  By  pla- 
cing the  positive  pole  in  the  mouth  or  nostril,  and  the  negative  over 
the  diaphragm,  as  suggested  by  Dr.  Ilerapath,  the  natural  route  of 
impressions  from  without  upon  the  respiratory  function,  through  the 
fiftli  pair  of  nerves,  may  be  followed  by  the  galvanic  current  [Lan- 
cet, March,  1852,  p.  303) ;  or  the  diaphragm  may  be  excited  by  di- 
rect irritation  of  the  phrenic  nerve,  as  suggested  by  M.  Duchenne 
(see  vol.  \,  p.  546). 

In  cases  of  asphyxia  it  is  considered  advisable,  while  performing 
artificial  respiration,  to  pull  forward  the  tongue,  so  as  to  prevent  its 
falling  back  upon  the  glottis.  This  may  readily  be  done  by  the  finger 
passed  into  the  fauces.*  Dr.  Hall's  method  has  been  employed  in 
several  cases  successfully. 

2.  Mode  of  Operation. 
Enough  has  been  said  already  of  the  local  action  of  chloroform. 
In  relation  to  its  operation  on  the  system,  few,  I  presume,  doubt  that 
it  produces  its  effects  through  absorption  into  the  blood.f    The  odour 

*  Should  all  eflforts  at  satisfactorily  producing  artificial  respiration  fail,  recourse 
can  be  had  to  tracheotomy.  Dr.  Langenbeck,  of  Berlin,  in  a  case  of  this  kind,  made 
an  opening  into  the  upper' part  of  the  trachea,  and,  having  introduced  a  gum-elastic 
tube  down  to  the  bifurcation,  performed  artificial  respiration  through  this,  closing 
the  lips  of  the  wound  against  the  catheter,  and  effecting  expiration  after  each  insuf- 
flation by  pressure  on  the  abdomen.  The  case  ended  favourably,  though  respiration 
had  entirely  ceased.   [Arch.  Gen.,  Juin,  1859,  p.  730.) — Kote  to  the  second  edition. 

f  The  idea  has  been  advanced  that  the  main  source  of  danger,  in  the  inhalation 
of  chloroform,  is  not  its  direct  influence  on  the  cerebral  centres,  but  a  local  anaes- 
thesia of  the  lungs,  produced  by  the  contact  of  the  vapour  with  the  intimate  structure 
of  these  organs,  through  its  admission  into  the  minute  bronchial  tubes  and  the  air-cells, 
and  its  entrance  by  endosmose  into  the  capillaries.  There  can  be  no  doubt  that  a  local 
paralysis  of  this  kind  would  give  rise  to  a  suspension  of  respiration,  and  death  from  as- 
phyxia. This  idea  was  put  forth  by  Dr.  T.  L.  Maddin,  of  Nashville,  Tenn. ,  in  a  paper 
read  before  the  Tennessee  State  Medical  Society,  in  April,  18-58.  [Xashv.  Month.  Record, 
etc.,  i.  29.)  In  a  series  of  papers,  by  Dr.  Faure,  of  Paris,  on  the  subject  of  asphyxia 
by  chloroform,  contained  in  the  Archive.^  Generales,  and  commencing  in  the  number  for 
June,  1858,  the  same  idea  of  the  local  action  of  chloroform  in  the  lungs  is  maintained; 
but  the  result  is  ascribed  by  Dr.  Faure,  not  to  an  anaesthetic  influence  upon  the 
nerves  of  the  tissue,  but  to  the  influence  of  the  poison  upon  the  blood  in  the  pulmo- 
nary capillaries,  which  is  supposed  to  be  coagulated,  or  at  least  so  thickened  and 
altered  as  to  be  unable  to  circulate.  It  is  asserted  by  Dr.  Faure,  as  the  result  of  his 
experiments,  that  chloroform  cannot  be  absorbed;  and  that  its  action  is  always 
local.   {Arch.  Gin.,  5e  s(5r.,  xi.  042.)     But  this  is  assuredly  a  mistake;  for  we  have 
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of  the  breath  of  those  who  have  taken  it  largely  by  the  stomach,  and 
the  fact  that  it  has  been  detected  after  death  in  the  blood  and  differ- 
ent parts  of  the  body,  are  sufficient  proofs  of  the  fact  of  absorption. 
It  has  been  supposed  by  some  that  its  primary  influence  is  on  the 
blood,  which  it  is  thought  to  change  chemically,  rendering  it  of  a 
darker  colour,  and  unfit  for  the  support  of  the  vital  phenomena. 
But  in  opposition  to  this  notion  is  the  great  rapidity  with  which  its 
eifects  appear  and  disappear;  and,  besides,  it  is  asserted,  as  the  result 
of  experiment,  that  it  does  not  blacken,  but  on  the  contrary  reddens 
the  blood,  when  added  to  it  out  of  the  body.  (See  Am.  Journ.  of 
Med.  S'ci.,  N.  S.,  xxvi.  188.)  When  the  blood  is  darkened,  as  it 
sometimes  is  under  the  poisonous  action  of  chloroform,  the  result 
must  be  ascribed  to  the  want  of  change  in  the  lungs,  consequent  on 
the  defect  of  respiration.  The  blood  in  all  probability  merely  serves 
as  a  vehicle  for  the  medicine,  by  which  it  is  brought  into  contact  with 
the  tissues  upon  which  it  operates.  That  the  nervous  centres  are  the 
parts  primarily  affected  seems  to  me  to  be  a  necessary  inference  from 
the  symptoms,  which  are  at  first  exclusively  nervous ;  for  the  excite- 
ment of  the  pulse,  sometimes  observed  when  it  is  administered  by 
inhalation,  is  by  no  means  constant,  is  at  most  very  brief  and  fugi- 
tive, disappearing  as  soon  as  the  true  influence  of  the  medicine  is 
felt,  and  is  in  all  probability  quite  as  much  the  result  of  the  agita- 
tions of  the  occasion  as  of  the  action  of  chloroform.  It  may  possibly 
also  proceed  from  the  sympathy  of  the  circulation  with  the  primary 
excitant  impression,  made  by  its  vapour  on  the  fauces,  and  bronchial 
mucous  membrane. 

Admitting  its  primary  operation  on  the  nervous  centres,  we  are 
next  to  examine  which  of  them  are  affected.  The  loss  of  sensibility, 
the  quick  suspension  of  consciousness,  and  the  relaxation  of  the 
voluntary  muscles,  point  incontestably  to  the  cerebral  centres,  those 

had  abundant  evidence  of  its  absorption,  in  the  cases  in  -which  it  has  been  taken  in 
poisonous  doses  into  the  stomach,  in  all  of  which  the  breath  smells  strongly  of  the 
narcotic.  Though  it  is  certainly  possible  that  asphyxia  might  result  from  the  local 
antesthetic  influence  of  chloroform  on  the  pulmonai-y  tissue;  yet,  as  we  have  the 
same  phenomena,  to  a  considerable  extent,  resulting  from  its  exhibition  by  the  stom- 
ach and  the  lungs,  though  they  are  more  rapidly  produced  through  the  latter,  it  is 
most  probable  that  they  proceed  in  both  from  the  same  source;  from  the  absorption, 
namely,  of  the  poison,  and  its  direct  action  on  the  cerebral  centres.  Besides,  death 
has  sometimes  taken  place  so  rapidly,  and  from  a  quantity  so  small,  that  the  effect 
could  scarcely  have  resulted  from  a  local  anassthesia  of  the  lungs ;  and,  in  some  instan- 
ces, the  fatal  action  seems  to  be  directly  on  the  heart,  probably  through  its  nerve 
centres,  producing  syncope,  and  not  on  the  respiratory  function,  causing  asphyxia. 
{^ote  to  the  second  edition.) 
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of  sensation,  intellect,  emotion,  aiul  Avill — in  other  Avords,  llic  nervous 
centres  of  animal  life — as  the  primary  scat  of  impression.  But,  as 
sensibility  to  pain  is  abolished  before  consciousness,  it  follows  that 
the  centres  of  sensation  are  affected  previously  to  those  of  thought 
and  volition.  Though  the  cerebral  symptoms  are  certainly  first  ob- 
servable, yet  they  are  soon  accompanied  with  those  of  respiratory 
and  circulatory  disorder,  wliich  increase  as  the  former  deepen;  so  that, 
when  coma  is  fully  established,  the  respiration  has  become  slow  and 
often  stertorous,  and  the  pulse  also  lowered  in  frequency  and  force, 
though  in  general  not  considerably  so.  It  is  evident  that,  by  this 
time,  the  respiratory  centre  in  the  medulla  oblongata  is  under  the 
influence  of  the  medicine;  Avhilc  the  heart  is  probably  depressed 
secondarily  to  the  respiration.  Lastly,  under  a  longer  continuance 
of  the  agent,  the  reflex  centres  in  the  spinal  marrow,  and  possibly 
those  of  the  ganglionic  system  sufi'er ;  and  hence  the  occasional  relaxa- 
tion of  the  sphincters,  the  want  of  tonicity  in  the  muscles,  the  flabby 
state  of  the  heart,  and  the  universal  debility  which  supervene,  with  a 
still  greater  depression  of  the  respiration  and  the  pulse.  Carried  a 
little  further,  the  medicine  becomes  a  poison,  and  death  from  asphyxia 
takes  place,  with  general  venous  congestion,  but  especially  of  the 
lungs. 

Such  appear  to  be  the  regular  successive  stages  in  the  action  of 
chloroform;  but  sometimes  this  regularity  is  interrupted;  and  the 
influence  of  the  poison  extends  to  all  the  nervous  centres  conjointly, 
or  to  those  of  the  heart  more  especially,  including,  perhaps,  the 
ganglia  in  the  cardiac  tissue;  and  sudden  and  unexpected  prostration 
comes  on,  with  a  pale  cold  skin,  sunken  features,  and  a  vanishing 
pulse.  It  is  in  such  cases  that  death  ensues  almost  instantaneously; 
the  heart  ceasing  to  beat  from  the  direct  action  of  the  poison,  and 
the  patient  dying  of  syncope.  They  are  the  cases  most  to  be  dreaded, 
as  least  likely  to  yield  to  remedial  measures. 

But  what  is  it  that  directs  the  action  of  the  poison  thus  exception- 
ally upon  the  heart?  It  is  not,  as  some  have  imagined,  any  previous 
disease  of  that  organ,  or  general  debility,  or  antecedent  disease  of 
any  kind;  for  the  result  has  occurred  much  more  frequently  in  the 
absence  of  these  circumstances,  and  in  conditions  of  perfect  health. 
Dr.  Snow  infers  from  his  experiments  on  animals  that,  if  the  atmo- 
spheric air  inhaled  is  loaded  with  as  much  as  8  or  10  per  cent,  of  the 
vapour,  the  chloroform  is  apt  to  act  directly  on  the  heart,  and  thus 
becomes  exceedingly  dangerous;  while,  if  it  contain  only  from  4  to 
6  per  cent,  it  may  be  inhaled  with  impunity;  as  the  poison,  in  this 
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state  of  dilution,  shows  no  disposition  to  affect  the  circulation  directly, 
but  expends  its  action  on  the  brain,  and  may  always  be  regulated. 
But  they  who  examine  carefully  the  published  accounts  of  speedy 
death  from  chloroform,  will  find  that  this  explanation  of  Dr.  Snow 
will  not  hold  good;  for  the  quantity  used  has  often  been  so  small, 
and  the  caution  exercised  so  great,  that  the  degree  of  concentration 
of  the  vapour  could  not  possibly  have  approached  the  point  which  he 
considers  fatal.  The  only  explanation  we  have  to  offer  is,  that  indi- 
vidual idiosyncrasy  sometimes  causes  excessive  susceptibility  in  the 
nervous  centres  of  circulation,  so  that  they  sink  under  an  amount  of 
influence  which  is  generally  quite  harmless;  just  as  we  sometimes 
meet  with  individuals  who  will  suffer  excessive  salivation  from  a  grain 
of  calomel.  This  is  extremely  unfortunate;  as  it  takes  away  the 
opportunity  of  employing  preventive  measures;  but  an  important 
practical  inference  is,  that  chloroform  should  never  be  tried,  a  second 
time,  in  persons  who  have  on  any  occasion  exhibited  this  idiosyncrasy, 
and  happily  escaped  from  its  consequences  with  their  lives. 

One  other  question  remains  to  be  solved  in  relation  to  the  method 
of  operation  of  chloroform.  Is  it  directly  stimulant,  as  some  have 
supposed,  and  indirectly  sedative,  or  has  it  the  property  of  imme- 
diately depressing  the  nervous  centres  on  which  it  operates  ?  This  is 
a  question  of  great  practical  importance,  the  decision  of  which  must 
frequently  determine  our  course  in  relation  to  the  use  of  chloroform. 
If  we  think  it  sedative,  we  should  employ  it  under  circumstances  in 
which,  as  a  stimulant,  it  would  prove  highly  dangerous;  and  con- 
versely, should  avoid  it  when,  in  a  similar  supposition,  it  might  be 
clearly  indicated.  The  reader  is  already  aware  that  I  consider  it 
directly  sedative.  Some  reasons  for  thinking  it  so  I  have  before 
given.  The  strongest  are  the  symptoms  of  its  action,  which,  so  far 
as  I  have  personally  observed,  are  always  those  of  general  depression. 
I  have  already  referred,  in  this  relation,  to  the  symptoms  produced 
by  it  when  swallowed.  Those  resulting  from  its  inhalation  are  not 
less  conclusive.  The  medicine  is  inhaled;  and  almost  instantaneously 
is  seen  a  depression  of  the  sensorial  functions,  without,  for  the  most 
part,  the  least  sign  of  preliminary  excitement,  such  as  opium,  alcohol, 
and  ether  always  afford.  There  is,  it  is  true,  not  unfrequently  an 
agreeable  feeling  of  bienaise  attending  its  first  impression ;  but  this 
is  also  an  ordinary  consequence  of  known  depressing  agencies,  as  of 
tobacco,  the  warm  bath,  and  even  bleeding.  Often  too  the  pulse  and 
respiration  are  at  first  somewhat  hurried;  but  they  are  more  fre- 
quently directly  reduced  from  the  beginning;  and,  when  the  former 
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condition  takes  place,  it  is  so  inimodiately  after  tlic  commencement 
of  administration,  before  the  vapour  can  possibly  have  entered  the 
system,  that  it  may  be  justly  ascribed,  as  before  suggested,  to  tlie 
nervous  agitation  of  the  occasion,  and  might  equally  accrue,  if  atmo- 
spheric air  were  substituted  for  the  chloroform.  I  do  not,  however, 
deny  that  chloroform  may  sometimes  temporarily  excite  the  circula- 
tion ;  but  it  is  much  more  reasonable  to  ascribe  the  fugitive  effect  to 
the  sympathetic  extension,  through  the  nerves,  of  the  first  irritant 
impression  of  the  vapour,  from  the  mucous  surface  to  the  cardiac  and 
pulmonary  functions,  than  to  its  direct  influence  on  them.  Finally, 
I  do  not  admit  the  occasional  examples  of  muscular  spasms,  laughter, 
turbulence,  etc.,  as  in  any  degree  evidences  of  excitement  of  the 
cerebral  centres;  for  similar  conditions  may  result  also  from  an  im- 
mediately opposite  condition;  the  cerebral  functions  having  this 
seemingly  remarkable  singularity,  that  their  irritation  and  depres- 
sion are  very  often  attended  by  the  same  phenomena,  even  to  convul- 
sions and  delirium.  The  apparent  symptoms  of  excitement,  therefore, 
which  occur  in  exceptional  cases,  having  been  explained  in  conformity 
"with  the  essentially  sedative  influence  of  chloroform  upon  the  nerv- 
ous centres,  we  are  permitted  to  allow  full  weight  to  those  symptoms, 
much  the  most  frequent,  which  are  obviously  the  result  of  depression. 
Post-mortem  examination  confirms  this  view.  The  brain  is  in  the 
majority  of  instances  found  quite  healthy,  without  congestion,  show- 
ing that  there  has  been  no  active  irritation  in  the  organ ;  and,  when 
found  congested,  it  has  almost  always  been  but  moderately  so,  and 
not  even  in  the  degree  which  might  have  been  anticipated,  consider- 
ing the  frequency  of  death  from  asphyxia,  which  is  characterized  by 
venous  conjrestion  of  the  brain  with  the  other  great  organs. 

The  reader  must  have  been  struck,  in  the  preceding  account  of 
chloroform,  with  the  remarkable  difference,  in  the  rapidity  and  de- 
gree of  its  action,  as  exhibited  by  the  lungs  and  the  stomach.  In 
the  latter,  a  much  greater  amount  is  required  for  a  given  eff"ect,  and 
this  cff'ect  is  much  less  quickly  induced.  I  presume  this  difference 
arises  from  the  two  physical  properties  of  great  volatility  and  insolu- 
bility, the  former  giving  it  ready  entrance  into  the  system  through 
the  delicate  pulmonary  air- vesicles;  the  latter  impeding  greatly  its 
absorption  by  the  stomach.  It  is  highly  probable  that,  in  the  latter 
organ,  the  liquid  chloroform,  like  the  fixed  oils,  Avhich  it  resembles 
in  insolubility,  is  scarcely  absorbed  at  all;  and  that  it  is  through  the 
vapour  which  must  rise  from  it  partially  in  the  stomach,  though 
necessarily  with  comparative  slowness,  that  it  finds  entrance  into  the 
blood-vessels. 
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3.   Therapeutic  Application. 

The  first  employment  of  chloroform  medicinally  was  by  the  Drs. 
Ives,  of  New  Haven,  who  gave  it,  as  prepared  by  Mr.  Guthrie,  so 
early  as  the  year  1832,  both  by  the  stomach  and  lungs,  in  asthma, 
spasmodic  cough,  etc.  In  1838,  it  was  used  by  Dr.  Formby,  of 
Liverpool,  in  hysteria;  in  1843,  by  Mr.  Tuson,  of  London,  as  a  local 
anodyne;  and  in  1844  by  M.  Guillot,  of  Paris,  in  asthma.  In  1847, 
M.  Flourens  made  experiments  with  it  upon  animals,  proving  its 
ansesthetic  powers.  But  it  was  not  until  after  the  determination  by 
Dr.  Simpson,  of  Edinburgh,  of  its  extraordinary  efficiency  in  reliev- 
ing pain,  when  inhaled  in  the  state  of  vapour,  and  of  its  applicability 
for  this  purpose  in  the  practice  of  surgery  and  obstetrics,  that  it 
came  into  general  notice.  At  present  there  are  few  medicines  more 
employed. 

The  indications  for  the  use  of  chloroform,  deducible  from  its 
known  physiological  effects,  are  1.  to  relieve  and  prevent  pain,  2.  to 
relax  spasm,  3.  to  promote  sleep,  and  4.  to  calm  nervous  irritations 
not  falling  into  either  of  the  preceding  categories.  The  contra-indica- 
tions  are,  1.  debilitated  and  disorganized  conditions  of  the  brain,  as 
in  the  advanced  stages  of  meningitis,  cerebritis,  or  apoplexy,  typhous 
coma,  atonic  convulsions,  tumours,  etc. ;  2.  debilitated  states  of  the 
heart,  as  dilatation  with  or  without  valvular  disease,  softening  or  fatty 
degeneration  of  the  organ,  and  all  instances  of  abnormally  feeble  ac- 
tion ;*  3.  a  constitutional  tendency  to  syncope;  4.  the  existence  of  al- 
coholic intoxication  at  the' time;  and  5.  considerable  general  debility 
from  any  cause.  Besides,  in  cases  of  existing  or  threatened  conges- 
tion in  the  lungs,  brain,  or  indeed  any  of  the  great  viscera,  chloro- 
form should  never  be  pushed  to  the  stage  of  coma,  or  that  in  which, 
through  interference  with  the  respiration,  great  venous  congestion  is 
induced;  because  the  accumulation  even  of  venous  blood  in  these 
organs  may  prove  highly  dangerous,  either  by  hemorrhage,  by 
favouring  the  occurrence  of  low  inflammation,  or  by  immediately 
interfering  with  the  function. 

For  the  various  purposes  for  which  it  is  indicated,  chloroform  may 
be  used  by  the  stomach,  by  enema,  by  inhalation,  or  as  an  external 
application. 

*  It  is  especially  advisable  not  to  administer  the  chloroform  when  there  is  any 
suspicion  of  fatty  degeneration  of  the  heart;  as  this  affection  has  been  found  in 
several  cases  in  which  death  resulted  from  the  inhalation  of  chloroform.  (A^ote  to  the 
second  edition.) 
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From  its  employment  by  inhalation  many  persona  are  deterred  by 
the  numerous  instanecs  of  deatli,  -which  have  resulted  from  its  use 
as  an  amvsthetio  agent  in  surgery.  The  (]uestion  of  its  appropriate- 
ness for  this  purpose  I  shall  discuss  hereafter.  At  ])resent  I  wish  to 
direct  attention  to  its  use  in  this  way  in  medicine.  The  existence  of 
violent  nervous  excitement  in  any  form,  whether  in  that  of  pain, 
spasm,  or  delirium,  is  well  known  to  oppose  considerable  resistance 
to  the  influence  of  anodyne  or  narcotic  agents.  The  remark  applies 
in  some  degree  to  chloroform.  Hence,  the  same  danger  of  fatal  de- 
pression from  its  use  by  inhalation  is  not  to  be  apprehended,  when  it 
is  opposed  to  an  already  existing  pain,  as  when  it  may  be  employed 
in  a  healthy  system,  at  least  in  one  not  thus  protected,  in  order  to 
prevent  future  pain;  and  it  is  a  remarkable  fact,  that  almost  all  the 
recorded  cases  of  death  from  the  inhalation  of  chloroform  have  oc- 
curred, either  in  persons  who  have  used  it  with  a  suicidal  intent,  or 
in  those  to  whom  it  has  been  given  in  anticipation  of  a  surgical 
operation.  Even,  however,  with  this  consideration  in  its  favour,  I 
would  not  recommend  the  inhalation  of  chloroform  in  trifling  cases, 
where  life  is  not  involved,  and  when  other  unequivocal  remedies  are 
at  command;  but,  whenever  a  violent  and  dangerous  case  may  occur, 
in  which  the  symptoms  may  indicate  the  use  of  this  measure,  it  may 
be  resorted  to,  I  think,  with  perfect  propriety;  as  the  risk  of  fiital 
consequences,  if  due  caution  be  observed,  may  be  considered  as 
almost  infinitely  small. 

Internally  by  the  stomach,  for  injection  into  the  rectum  in  the 
form  either  of  liquid  or  vapour,  and  for  external  application,  it  may 
be  employed  without  apprehension  of  evil  consequences,  if  we  are  to 
judge  from  all  former  experience. 

Neuralgic  Pain.  As  a  means  of  relief  in  neuralgic  pains,  no 
remedy  is  more  speedy,  and  none  more  efficacious  for  a  time  than 
chloroform.  In  most  instances,  however,  it  is  merely  palliative, 
having  no  control  over  the  real  pathological  condition  in  which  the 
pain  originates;  though  sometimes,  the  pain  being  relieved,  the 
morbid  chain  of  association  seems  to  be  broken,  and  no  return  takes 
place,  at  least  for  a  considerable  time.  It  is,  moreover,  brief  in  its 
action,  in  proportion  as  it  is  quick;  and  it  is  often  necessary,  in 
order  to  sustain  the  anodyne  impression,  to  repeat  the  application 
at  short  intervals;  so  that  the  system  loses  through  habit,  in  a  con- 
siderable degree,  the  susceptibility  to  its  influence,  and  it  is  neces- 
sary rapidly  to  increase  the  quantity  to  pi'oduce  the  same  effect.  It 
may,  indeed,  at  length  become,  through  repetition,  altogether   in- 
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effective.  Nevertheless,  it  is  a  most  important  addition  to  our 
ansesthetic  means  in  the  treatment  of  neuralgia;  and  the  legitimate 
deduction  from  the  facts  just  stated  is,  not  that  the  remedy  is  to  be 
neglected,  but  that  it  is  to  be  used  with  due  reserve,  and  in  alterna- 
tion or  connection  with  other  measures,  so  that  our  resources  may 
be  husbanded.  It  is  adapted  to  all  forms  of  neuralgia,  whether 
idiopathic,  or  sympathetic  of  other  diseases,  rheumatic  or  gouty,  in- 
ternal or  external.  Besides  the  ordinary  forms  of  neuralgia  affect- 
ing the  enveloping  tissues  of  the  body,  and  the  muscles,  it  is  more  or 
less  useful  in  angina  pectoris,  gastralgia,  enteralgia,  nephralgia, 
dysmenorrhoea  or  hysteralgia,  and  in  spinal  irritation. 

The  most  effective  method  of  employing  it  in  these  affections  is 
by  inhalation;  but  this  should  not  be  resorted  to  except  in  cases  of 
extreme  violence,  or  attended  with  some  danger  unless  relieved.  It 
is  applicable  to  the  treatment  of  angina  ptectoris,  which  is  usually  a 
neuralgia  of  the  heart,  or  possibly  of  the  nervous  centres  supplying 
it  with  influence.  By  M.  Carriere,  who  recommends  it  strongly  in 
this  affection,  it  is  said  to  afford  a  sure  means  of  cutting  short  the 
paroxysm. 

It  may  be  administered  internally  also  in  neuralgia,  and  good  may 
be  expected  from  it,  thus  given,  in  moderate  cases  of  the  disease, 
and  especially  when  affecting  the  stomach,  as  in  gastrodynia  or  gas- 
tralgia. Its  tendency,  however,  to  irritate  the  stomach,  and  induce 
nausea  and  vomiting,  when  largely  given  in  this  way,  is  such,  that 
its  full  anaesthetic  effects  cannot  be  conveniently  obtained. 

Topically  employed,  it  often  answers  an  admirable  purpose;  and, 
on  the  whole,  this  is  the  best  method  of  applying  it  in  neuralgia. 
Though  known  as  locally  anaesthetic  to  others,  Dr.  Isaac  Hays,  of 
Philadelphia,  was,  I  believe,  the  fii'st  actually  to  employ  it  in  this 
affection.  The  various  methods  of  using  it  will  be  referred  to  under 
the  head  of  the  administration  of  the  medicine.  Among  them  may 
here  be  mentioned  the  introduction  of  its  vapour  into  accessible 
passages,  as  into  the  vagina  in  neuralgia  of  the  uterus,  and  into 
the  rectum  in  the  same  affection  of  that  intestine,  or  the  neighbour- 
ing parts. 

Painful  Inflammatory  and  Carcinomatous  Affections.  There 
are  many  other  painful  local  affections,  besides  neuralgia,  in  which 
the  topical  use  of  chloroform  is  often  serviceable.  Thus,  it  may  be 
employed  in  inflammatory  swellings,  as  phlegmons,  furimcles,  p>aro- 
nychise,  swelled  testicle,  inflamed  glands,  etc. ;  in  painful  injuries,  as 
sprains,  bruises,  dislocations,  etc. ;   in  recent  hums,  and  irritating 
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ciitiDieous  eruptions ;  and  in  carcinomatous  tumours.  Great  benefit 
is  said  to  have  accrued  from  it  in  painful  fissure  of  the  anus,  applied 
by  means  of  a  hair  brush,  from  which  it  is  pressed  out  by  the  con- 
traction of  the  sphincter.  In  cancer  of  the  uterus,  and  other  pain- 
ful states  of  that  organ,  it  has  been  used  ■with  alleviating  effect  by 
Dr.  S.  L.  Hardy,  of  Dublin,  in  the  form  of  injected  vapour,  which, 
though  when  first  thro\Yn  up,  it  occasions  a  disagreeable  sensation  of 
heat,  soon  produces  its  legitimate  anodyne  effect.  {Dub.  Quart. 
Journ.  of  Med.  /Sci.,  Nov.  1853,  p.  30G.)  In  the  tenesmus  of  dys- 
enteri/,  the  vapour  has  also  been  found  useful  by  Ehrenreich,  of  Ger- 
many; the  momentary  irritation  produced  by  it  being  followed  by 
relief,  which,  in  one  case,  continued  for  three  hours,  with  a  suspen- 
sion of  the  passages  at  the  same  time;  and,  after  the  subsidence  of 
the  immediate  effect,  the  violence  of  the  disease  was  found  to  be 
abated.  (See  Ranking  s  Abstract,  xix.  89.) 

Painful  Spasmodic  Affections.  It  is  perhaps  in  these  complaints, 
that  chloroform  displays  its  sedative  powers  to  the  greatest  advant- 
age. It  is  not  only  the  anodyne,  but  also  the  relaxing  influence  of 
the  medicine  that  is  required ;  not  only  its  operation  upon  the  cere- 
bral centres  of  sensation,  but  that  also  upon  the  centres  of  reflex 
action  in  the  spinal  marrow  and  sympathetic  ganglia.  It  may  with 
great  propriety  be  employed  by  inhalation,  whenever  the  violence  of 
the  affection  may  threaten  life,  and  resist  ordinary  measures.  There 
may,  too,  be  cases  in  which  the  promptness  of  its  efi"ects  may  be 
of  great  importance.  Spasm  of  the  stomach,  the  more  obstinate 
forms  of  colic,  spasm  of  the  uterus,  bladder,  ureters,  urethra,  and 
biliary  ducts,  strangulated  heriiia,  the  violent  pains  and  cramps  of 
cholera,  tetanus,  and  the  jjoisonous  effects  of  nux  vomica,  are  the 
particular  diseases  in  w^hich  the  remedy  has  been  recommended. 
Good  may  be  expected  from  chloroform  in  some  of  these  afiections, 
either  given  by  the  stomach,  or  locally  employed.  Perhaps,  in  the  . 
spasms  of  the  urinary  organs,  the  injection  of  the  vapour  into  the 
rectum  might  prove  useful;  and  the  application  of  the  liquid  to  the 
perineum  might  aid  in  relaxing  spasm  of  the  urethra.  M.  Aran  has 
long  used  it  successfully  in  lead  colic,  administered  by  the  mouth  and 
rectum,  and  applied  to  the  abdomen;  and  considers  it  more  efficient 
than  any  other  remedy.  Dr.  F.  Hinkle,  of  Marietta,  Pa.,  has  recorded 
a  case  of  tetanus  in  which  chloroform  appears  to  have  been  used  efl5- 
caciously,  applied  freely  along  the  spine,  and  to  the  epigastrium.  {Am. 
Journ.  of  Med.  Sci.,  Oct.  1856,  p.  361.)  But  in  the  more  violent  of 
these  affections,  a  more  powerful  impression  is  generally  required 
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than  can  be  obtained  from  these  modes  of  employing  the  remedy; 
and  it  is  from  inhalation  alone  that  much  good  can  be  expected.  In 
tetanus  the  measure  has  been  frequently  resorted  to,  generally  with 
the  effect  of  alleviating  the  sufferings  of  tlie  patient,  and  in  some 
few  cases  of  aiding  in  the  cure.  Too  frequently,  even  after  relief 
has  been  obtained  from  suffering,  the  patient  has  sunk  into  a  pros- 
trate condition  which  has  proved  fatal.  Debility  is  one  of  the  great 
dangers  of  tetanus,  and,  in  the  choice  of  anesthetic  agents,  pru- 
dence would,  I  think,  point  to  the  stimulating  rather  than  to  the 
sedative.  Opium  and  the  alcoholic  remedies  have  generally  proved 
amono;  the  most  efficient  means  of  cure.  If  the  anaesthetic  influence 
of  inhalation  is  wanted  in  addition,  I  should  on  this  ground  prefer 
ether  to  chloroform ;  or,  if  the  more  powerful  agency  of  the  latter 
were  required,  I  would  combine  the  two,  so  that  the  direct  sedative 
action  of  the  one  might  be  counteracted  by  the  stimulant  action  of 
the  other.  The  same  remark  is  applicable  to  the  treatment  of  j!>oi- 
soning  hy  nux  vomica,  which  is  essentially  a  tetanic  condition;  and 
which  has  been  repeatedly  treated  successfully  by  the  local  applica- 
tion of  the  remedy  to  the  spine,  conjointly  with  its  inhalation.  Great 
success  has  been  claimed  for  the  remedy,  used  by  inhalation,  in  the 
external  and  internal  spasms  of  epidemic  cholera.  In  retention  of 
urine  from  inflammatory  stricture  of  the  urethra,  the  relaxation 
produced  by  it  has  enabled  the  surgeon  to  introduce  a  catheter  into 
the  bladder,  after  fruitless  preceding  efforts. 

Convulsive  and  Spasmodic  Affections  without  Pain.  Many  of 
these  are  very  advantageously  treated  with  chloroform.  In  hysteria 
it  has  been  considerably  used,  and  in  the  convulsive  forms  of  the 
disease,  when  peculiarly  violent,  may  be  inhaled  with  benefit.  Its 
topical  use  may  also  be  resorted  to  in  some  of  the  spasmodic  phe- 
nomena of  the  affection,  as  spasm  of  the  rima  glottidis,  oesophagus, 
or  neck  of  the  bladder;  though  on  the  whole  it  cannot  be  ranked 
among  the  most  efficient  remedies  in  this  complaint.  Even  less  can 
be  said  of  its  usefulness  in  epilepsy,  in  which  it  has  been  tried  with 
little  advantage,  whether  in  relieving  the  paroxysms,  or  preventing 
them.  Indeed,  it  has  been  accused  of  bringing  on  the  convulsions 
when  employed  in  the  interval.  In  eclampsia,  however,  it  has  proved 
highly  serviceable,  and  is  probably,  after  due  depletion,  among  the 
most  effective  remedies.  Puerperal  convulsions  appear  to  have  been 
greatly  benefited  by  it,  and  in  the  infantile  affection  it  may  be  re- 
sorted to,  when  other  measures  fail.  As  active  congestion  of  the 
brain  is  an  ordinary  condition  in  these  convulsions,  chloroform  is 
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probably  a  safer  remedy  than  ether,  which  might,  by  its  stimulant 
powers,  aggravate  the  congestion  into  inflammation.  JTooping- 
cough  is  usually  too  mild  a  complaint  to  justify  a  resort  to  this 
heroic  remedy,  in  its  most  efficient  form,  unless  under  rare  circum- 
stances of  extreme  violence.  As  an  addition,  however,  to  cough 
mixtures,  internally  exhibited,  it  may  be  used  to  allay  the  cough, 
for  which  purpose,  though  less  efficient  than  opium,  it  has  the  ad- 
vantage of  not  checking  bronchial  secretion.  Inhaled  in  the  parox- 
ysms of  spasmodic  astJima,  it  is  asserted  to  have  proved  very  efficient, 
and  in  numerous  instances  to  have  given  prompt  relief.  It  should,  how- 
ever, in  this  and  all  other  pulmonary  affections,  be  restrained  within 
the  comatose  point;  as  it  might  otherwise  endanger  serious  conges- 
tion of  the  lungs.  In  laryngismus  stridulus  it  has  been  highly  re- 
commended ;  and  might  be  cautiously  employed  in  obstinate  cases  of 
catarrhal  or  spasmodic  croup.  Obstinate  hiccough  will  often  yield 
to  its  internal  use,  especially  if  it  be  given  with  camphor  in  emulsion. 

Wakefuln*'ss  and  Delirium.  To  promote  sleep,  chloroform  has 
been  used  with  advantage  in  delirium  tremens,  in  the  violent  parox- 
ysms of  chronic  insanity,  and  in  the  extreme  restlessness  and  delirium 
of  the  low  forms  of  fever.  In  the  two  former  affections,  It  has  been  ad- 
ministered by  inhalation ;  in  the  febrile  disorder,  only  by  the  mouth, 
twenty  or  thirty  drops  being  given  every  hour.  I  confess  that  I  should 
have  some  apprehensions  of  its  sedative  effect  in  simple  delirium  tre- 
mens, which  is  essentially  a  disease  of  debility,  and  in  which,  accord- 
ing to  my  own  observation,  the  greatest  danger  arises  from  prostration. 
It  should  never,  I  think,  be  employed  in  that  affection  unless  in 
connection  with  one  of  the  cerebral  stimulants,  as  alcohol  or  ether, 
while  opium  is  at  the  same  time  given  by  the  mouth.  In  the  rest- 
lessness and  occasional  excitement  of  j:>i<(3/peraZ  insanity,  the  remedy 
has  proved  very  useful ;  and  it  is  thought  to  have  contributed  to  the 
cure  of  the  affection.*  It  might  be  resorted  to  with  the  same  ob- 
ject in  ordinary  mania,  when  opium  may  from  any  cause  be  for- 
bidden. 

Inflammations.  Chloroform  has  been  less  used  in  inflammatory 
complaints  than  its  sedative  powers  would  seem  to  justify,  if  not  to 
demand.  But,  unless  in  exceptional  instances,  or  when  the  vapours 
are  largely  inhaled,  the  influence  of  the  remedy  is  comparatively  lit- 

*  See  a  paper  by  A.  T.  H.  Waters,  medical  attendant  at  the  Liverpool  Asylum, 
in  the  American  Journal  of  Insanity,  April,  1857,  p.  341,  from  the  Journal  of  Psycho- 
logical Medicine,  etc. 
VOL.  II. — 14 
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tie  felt  by  the  circulation;  and  there  are  other  sedatives  which  are 
much  more  to  be  relied  on.  Nevertheless  it  has  been  recommended 
in  jnieumojiia  and  in  cerchj'O- spinal  meningitis.  In  the  former  com- 
plaint it  has  been  used  by  Varentrapp,  of  Frankfort,  Germany,  with 
extraordinary  success.  He  employed  60  drops  of  it,  placed  on  cot- 
ton so  that  the  vapours  might  be  inhaled  for  ten  or  fifteen  minutes, 
and  repeated  the  dose  every  two,  three,  or  four  hours;  taking  care 
that  it  should  not  produce  unconsciousness.  (See  Am.  Journ.  of 
Med.  Set.,  N.  S.,  xxiii.  517.)  MM.  Trousseau  and  Pidoux  speak  of 
the  advantageous  use  of  ansesthetic  inhalations  by  M.  Besseron,  in 
an  epidemic  of  cerebro-spinal  meningitis,  occurring  at  Algiers;  but 
do  not  state  whether  the  agent  employed  was  ether  or  chloroform. 
Of  fourteen  cases,  six  were  cured,  and  the  remainder  suffered  no 
aggravation  from  the  treatment.  [Trait,  de  Therap.,\\.  190.) 

Various  Affections.  For  the  alleviation  of  cough  in  ordinary 
catarrh,  j^hthisis,  and  other  pectoral  complaints,  chloroform  has 
been  used  internally  with  advantage  in  connection  with  expec- 
torants, and  may  be  substituted  for  opium  when  this  may  be  contra- 
indicated.  It  has  been  used  also,  in  the  same  way,  with  success,  in 
the  relief  of  the  epigastric  uneasiness  and  general  depression  of 
spirits  attendant  on  hypochondriasis.  Dr.  J.  E.  Taylor,  of  New 
York,  relates  a  case  of  extremely  obstinate  regurgitation  of  food, 
which,  after  a  fruitless  trial  of  many  remedies,  yielded  to  the  in- 
halation of  chloroform,  applied  immediately  after  eating,  and  managed 
so  as  to  keep  up  a  partial  influence  for  about  an  hour  and  a  half. 
The  remedy  was  used  but  twice,  at  the  interval  of  a  day.  {N.  York 
Journ.  of  3Ied.,  3rd  series,  i.  300.)  As  an  antiperiodic,  the  inhala- 
tion has  been  proposed  and  effectively  used  in  intermittent  fever. 
It  has  also  proved  useful  in  scrofulous  p)hotophohia.  Chloroform  has 
been  recommended  as  an  injection  m  gonorrhoea;  but,  if  employed 
for  this  purpose,  it  should  be  largely  diluted  with  some  bland  fixed 
oil.  It  is  said  to  have  been  used  successfully,  as  a  local  application, 
in  the  cure  of  scabies. 

4.  As  an  Ansesthetic  Agent,  for  the  Prevention  of  Pain. 
1.  As  an  Ansesthetic  in  Surgery.  To  prevent  pain  in  surgical 
operations,  chloroform  is  now  employed  to  a  vast  extent  throughout 
Europe,  where  it  is  preferred  for  this  purpose  to  ether,  notwithstand- 
ing the  numerous  deaths  which  have  been  reported,  and  those,  prob- 
ably not  less  numerous,  which  have  not  found  their  way  into  the 
journals.     Though  it  is  used  also  to  some  extent  in  this  country,  I  be- 
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ieve  tliat  American  surgeons  generally  prefer  etlicr,  on  account  of 
ts  greater  safety.  Undoubtedly,  chloroform  has  many  advantages 
)ver  the  latter  agent.  The  quantity  of  it  required  is  much  less;  it 
»peratcs  more  quickly,  and  thus  saves  time;  it  is  much  more  agree- 
ible  in  odour  and  taste  than  ether;  on  this  account,  as  also  on  ac- 
;ount  of  its  less  tendency  to  irritate  the  throat  and  lungs,  it  is  much 
norc  conveniently  and  comfortably  administered;  it  produces  no 
riolent  intoxication  or  delirium,  and  gives  rise  to  none  of  those  tur- 
)ulent  movements  which  often  embarrass  the  operator  who  prefers 
he  rival  antBSthetic;  finally,  its  after  consequences  are  less  unpleas- 
mt,  and,  if  the  patient  escape  its  immediate  prostrating  effect,  he 
vill  not  be  liable  to  subsequent  injury,  which  cannot  always  be  said 
)f  the  use  of  ether.  There  can  be  no  doubt  that,  in  point  of  con- 
venience, of  efficiency,  and  of  comfort  both  to  the  operator  and  the 
Datient,  chloroform  has  greatly  the  advantage.  The  only  point  of 
nferiority  is  its  greater  danger.  While  scarcely  one  well  authen- 
ticated case  of  immediate  death  from  ether,  used  as  an  anaesthetic 
igent  in  surgery,  can  be  adduced,  and  very  few  even  of  remoter  evil 
consequences;  the  recorded  list  of  fatal  results  ascribed  to  chloro- 
form has  swelled  nearly  or  quite  to  one  hundred.  It  is  true  that 
even  this  large  number  sinks  to  seeming  insignificance  when  com-  < 
pared  with  the  tens  of  thousands,  I  might  probably  with  truth  say 
the  hundreds  of  thousands  of  cases,  in  which  chloroform  has  been 
employed  with  safety;  and,  Avere  there  no  other  anaesthetic  agent 
than  this,  the  various  advantages  accruing  from  the  annihilation  of 
pain  in  surgery,  and  probably  among  them  a  much  larger  average 
number  of  successful  operations,  and  the  consequent  great  saving  of 
Imman  life,  would  far  overbalance  the  evil  of  the  occasional  fatality. 
But  the  question  is  altered  when  a  substance  is  at  hand,  having  all 
the  essential  properties  for  securing  the  same  end,  almost  without 
danger  to  life.  Is  not  the  real  controversy  between  convenience 
with  the  risk  of  life  on  the  one  hand,  and  discomfort  with  com- 
parative safety  on  the  other?  Has  the  surgeon  the  right  to  sacrifice 
one  in  a  thousand  or  in  ten  thousand  lives,  for  his  own  convenience, 
and  that  of  the  greater  number  who  escape?  It  seems  to  me  that 
but  one  answer  can  be  given  to  this  question.  The  only  counter- 
balancing consideration  in  favour  of  chloroform  is  that,  by  the  com- 
parative quietness  of  the  patient,  the  surgeon  has  a  better  command 
of  success,  and  that  lives  may,  perhaps,  be  saved  in  this  way  sufficient 
to  outweigh  the  direct  fatality.  This  may  possibly  be  so;  but  until 
the  fact  is  established,  I  think  the  American  surgeons  stand  upon 
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somewliat  firmer  ground  of  morality  than  their  transatlantic  breth- 
ren. 

2.  As  an  Ansesthetic  in  Midivifery.  For  the  application  of  the 
inhalation  of  chloroform  to  the  relief  of  pain  in  delivery,  the  world 
is  indebted  to  Professor  Simpson,  of  Edinburgh.  It  has  been  satis- 
factorily ascertained  that,  under  the  influence  of  this  agent,  the  pain, 
ordinarily  attendant  upon  the  uterine  contractions  in  childbed,  mav 
be  entirely  annihilated,  without  in  general  interfering  in  the  least 
degree  with  the  efficiency  of  the  contractions  themselves,  whether  in 
relation  to  frequency  or  force.  This  relief,  moreover,  may  be  obtained 
without  carrying  the  inhalation  so  far  as  to  suspend  consciousness. 
Another  important  fact,  in  connection  with  this  application  of  chlo- 
roform, is  that  it  has  a  tendency  to  produce  relaxation  of  the  os  uteri 
and  of  the  passages,  and  thus  to  facilitate  delivery  when  impeded  by 
rigidity  of  these  parts.  Sometimes,  when  the  inhalation  is  urged  to 
the  point  of  producing  coma,  and  bringing  the  organic  nervous  cen- 
tres under  its  influence,  the  contractions  are  suspended;  and  Dr. 
Robert  Lee  has  related  five  cases,  in  which  it  was  necessary  to  have 
recourse  to  the  forceps  under  such  circumstances;  but,  on  the  other 
hand,  it  is  asserted  by  Drs.  Simpson,  Murphy,  and  others,  that,  in 
« their  experience,  the  contractions  uniformly  return  on  the  omission 
of  the  chloroform;  and  Dr.  Murphy  seems  to  think  that,  in  the  cases 
mentioned  by  Dr.  Lee,  the  contractions  may  have  ceased  independ- 
ently of  the  chloroform,  as  they  do  when  it  is  not  used,  or  the  inha- 
lation may  have  been  improperly  persevered  in,  after  signs  of  relaxa- 
tion had  presented  themselves.  [Brit,  and  For.  Med.-Chir.  Rev., 
April,  1855,  Am.  ed.,  p.  275.)  In  addition  to  these  grounds  of  judg- 
ment as  to  the  propriety  of  using  this  ansesthetic  in  midwifery,  the 
fact  may  be  mentioned  that,  notwithstanding  the  vast  extent  to  which 
the  agent  has  been  for  some  years  employed,  the  occurrence  of  death 
under  these  circumstances  is  extremely  rare.  I  have  met  with  the 
accounts  of  only  three  cases,  in  which  there  was  any  ground  for 
suspicion  that  death  resulted  from  the  chloroform.  One  occurred 
from  the  use  of  it  by  a  nurse,  in  a  case  of  natural  labour,  without  the 
presence  of  a  medical  man,  and  is,  therefore,  to  be  counted  for  nothing 
more  than  as  a  proof  that  the  medicine  is  capable  of  poisoning.  The 
second  is  one  related  by  Dr.  Ramsbotham,  in  which,  at  the  end  of  an 
hour  and  a  half  after  the  chloroform  had  been  suspended,  without 
any  loss  of  consciousness  in  the  mean  time,  distressing  dyspnoea 
came  on,  followed  by  convulsions  and  speedy  death.  It  seems  to  me 
quite  impossible,  judging  from  what  is  known  of  the  method  of  oper- 
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ating  of  chloroform,  that  it  sliouhl  have  hccn  the  cause  of  the  fatal 
issue  in  this  case.  Death  often  occurs  from  puerperal  convulsions, 
■without  chloroform,  and  probahlj  more  frequently  Avithout  than  with 
it.  {Ibid.,  p.  277.)  A  third  case  is  related,  in  the  Buffalo  Medical 
Journal  for  December,  1853,  by  Dr.  De  Wolf,  of  Chester,  Massa- 
chusetts, in  which  death  is  said  to  have  occurred ;  but  in  this  also 
there  was  the  suspicious  circumstance,  that  the  patient  did  not  lose 
her  consciousness.  {N.  Y.  Med.  Times,  May,  1854,  p.  300.)*  Various 
other  objections  have  been  urged  against  this  use  of  chloroform. 
Thus,  insanity,  epilepsy,  peritonitis,  phlebitis,  and  various  cerebral 
disorders  following  the  use  of  chloroform,  have  been  ascribed  to  it  as 
effects;  but,  as  seems  to  me,  with  as  little  justice  as  if  all  the  various 
disorders  occurring  after  delivery,  puerperal  convulsions,  puerperal 
fever,  and  puerperal  insanity  among  them,  should  be  attributed  to  a 
dose  of  opium  given  in  the  course  of  the  process.  No  perceptible 
effect  is  produced  by  the  use  of  chloroform  on  the  foetus. 

IIow  far  the  anaesthetic  practice  may  be  desirable  or  justifiable  in 
childbed,  and,  if  employed  at  all,  under  what  peculiar  circumstances 
it  is  most  appropriate,  are  questions  which  belong  to  the  obstetrician 
to  solve.  My  object  has  been  to  show  chloroform  as  it  really  is, 
divested  of  all  its  imaginary  terrors;  so  that  the  practitioner  may 
not  be  deterred  from  using  it  by  any  unfounded  fears,  if  he  believe 
it  to  be  indicated.  That  the  same  superiority  of  ether  over  it,  which 
may  be  claimed  in  surgical  practice,  does  not  exist  in  the  obstetrical, 
follows,  I  think,  from  the  facts  above  stated.  That  it  is  less  fatal  in 
midwifery  than  surgery  is  owing,  in  all  probability,  to  the  circum- 
stance that,  in  the  former,  it  is  given  to  relieve  pain,  in  the  latter,  to 
prevent  it ;  pain  having  apparently  the  effect  of  resisting,  to  a  consid- 
erable extent,  the  depressing  influence  of  chloroform  on  the  organic 
functions.  One  rule  is  now^,  I  believe,  generally  acknowledged  by 
those  who  advocate  the  use  of  this  angesthetic  in  midwifery;  that  it 
should  never  be  purposely  pushed  further  than  is  necessary  for  the 
relief  of  pain,  nor  carried  so  far  as  entirely  to  abolish  consciousness. 
The  greatest  caution,  moreover,  and  watchfulness  should  be  exer- 

*  Since  the  above  was  written,  an  account  of  a  case  has  been  published,  in  which 
death  took  place  in  Scotland,  under  the  inhalation  of  chloroform;  but  on  this  occa- 
sion the  patient  was  under  the  care  of  a  midwife,  and  had,  on  several  previous  de- 
liveries, used  the  same  measure  safely  under  the  superintendence  of  her  medical 
attendant.  {Med.  Times  and  Gaz.,  Nov.  1858,  p.  465.)  In  the  same  journal  (Dec. 
1858,  p.  588)  reference  is  made  to  another  fatal  case,  said  to  have  occurred  in  Edin- 
burgh; but  nothing  definitely  appears  to  be  known  about  it.  {Note  to  the  second 
edition. ) 
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cised  in  its  use,  so  that,  upon  the  least  sign  of  over-action,  it  should 
be  withdrawn;  and  its  administration  should  never  be  intrusted  to 
unskilful  hands.  Another  caution,  if  observed,  would  probably  go 
far  to  insure  its  safety;  to  combine  it,  namely,  with  double  or  quad- 
ruple the  quantity  of  ether,  so  that  the  stimulant  influence  of  the 
latter  agent  may  counteract  its  sedative  effect  on  the  heart. 

5.  Administration. 

Chloroform  is  administered  by  the  stomach,  by  the  rectum,  by 
inhalation  into  the  lungs,  and  topically,  either  in  the  liquid  form  or 
that  of  vapour. 

The  dose  for  internal  use  may  be  stated  at  from  ten  to  twenty 
minims,  equivalent,  on  the  average,  to  from  forty  to  eighty  drops, 
which  may  be  repeated  every  half  hour,  hour,  or  two  hours,  and 
gradually  increased,  if  necessary,  until  the  desired  effect  is  obtained, 
or  either  nausea,  or  some  other  unpleasant  symptom  is  produced.  In 
consequence  of  the  weight  and  insolubility  of  the  liquid,  it  must  be 
given  in  emulsion ;  and  this  is  best  made  by  rubbing  the  chloroform 
first  with  about  four  parts  of  almond  or  olive  oil,  and  then  incorpo- 
rating this  mixture  with  water,  by  the  intervention  of  mucilage  of 
gum  arable  and  sugar,  or  syrup,  in  the  ordinary  form.  Dr.  Harts- 
horne  recommends  it  to  be  suspended  in  water  by  means  of  the  syrup 
of  orgeat.  I  have  found  it  to  mix  well  with  water  by  means  of  the 
yolk  of  an  egg,  of  which  one  may  be  employed  to  four  or  six  fluid- 
ounces  of  the  vehicle.  A  tablespoonful  of  the  mixture  should  con- 
tain the  intended  dose  of  the  medicine.  When  camphor  is  simul- 
taneously indicated,  an  elegant  mixture  may  be  made  by  dissolving 
the  camphor  in  the  chloroform,  and  suspending  the  solution  in  water 
by  the  yolk  of  an  egg  as  above. 

An  alcoholic  solution  of  chloroform  has  been  kept  in  the  shops, 
and  sold  under  the  altogether  inappropriate  name  of  chlorie  ether. 
The  preparation  should,  I  think,  be  abandoned  for  internal  use.  The 
chloroform  contained  in  it  is  in  small  proportion,  varying  from  5  to 
18  per  cent.,  and,  if  in  larger  proportion  than  10  per  cent.,  is  apt  to 
be  separated  on  dilution  with  water ;  and,  altogether,  it  is  rather  the 
alcohol  than  the  chloroform  which  acts. 

By  eiiema,  from  half  a  fluidrachm  to  a  fluidrachm  of  chloroform 
may  be  administered,  which,  in  order  to  obviate  irritation,  should  be 
made  into  an  emulsion,  as  above  recommended. 

For  inhalation,  the  full  dose  usually  employed  is  a  fluidrachm, 
which  may  be  repeated  in  two  minutes  if  no  effect  is  produced. 
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When  peculiar  caution  is  deemed  requisite,  lialf  the  quantity  may 
be  used  at  first;  and  it  has  even  been  recommended,  under  such 
circumstances,  to  administer  not  more  than  ten  minims  at  once,  to 
be  repeated  from  minute  to  minute  till  it  acts.  It  has  sometimes 
appeared  to  operate  ^Yith  an  accumulated  influence;  several  portions 
having  been  given  successively  without  effect,  and  at  length,  after 
an  additional  one,  alarming  and  even  fatal  effects  suddenly  coming 
on,  as  if  from  the  conjoined  action  of  all  the  doses  used.  It  would 
be  most  prudent,  therefore,  in  resisting  cases,  not  to  proceed  regu- 
larly onward,  for  an  indefinite  length  of  time,  till  the  medicine  may 
act;  but,  after  a  quantity  has  been  administered  sufficient,  under 
ordinary  circumstances,  for  a  powerful  impression,  to  allow  several 
minutes  to  intervene  before  it  is  reapplied.  When  it  is  desirable  to 
maintain  a  given  impression  long,  the  inhalation  may  be  cautiously 
resumed  upon  a  subsidence  of  the  symptoms;  and  it  is  astonishing 
what  quantities  are  thus  borne  with  impunity,  considering  the  well- 
known  power  of  the  medicine.  Professor  Simpson  has  used  eight 
fluidounces'in  thirteen  hours,  in  a  case  of  labour;  and  thirty-six 
ounces  are  said  to  have  been  administered  in  one  instance,  in  the 
course  of  two  weeks,  without  unpleasant  effects.  (Dr.  AV.  H.  Byford, 
A)}i.  Journ.  of  Med.  Set.,  xxii.  279.) 

Various  methods  of  administration  have  been  recommended,  and 
numerous  instruments  invented  for  facilitating  inhalation.  That  of 
Dr.  Snow,  of  London,  probably  conjoins  safety  and  convenience  as 
effectually  as  any  other,  and  is  most  used  in  England.  The  great 
principles  which  should  govern  the  process  are,  that  sufficient  atmo- 
spheric air  must  be  admitted  to  support  respiration ;  and  that  the 
vapour  inhaled  should  not  be  so  concentrated,  as  to  endanger  the 
entrance  of  too  large  a  proportion  at  once  into  the  blood.  Probably, 
on  the  whole,  for  those  not  particularly  conversant  with  the  use  of 
an  instrument,  it  would  be  advisable  to  follow  the  method  originally, 
and.  I  believe,  still  employed  by  Dr.  Simpson,  or  that  used  for  the 
administration  of  ether  by  the  Boston  surgeons,  who  were  the  first 
to  carry  etherization  into  effect.  The  first  is  to  twist  a  common 
handkerchief  into  the  form  of  a  bird's  nest,  and  to  apply  this,  wet 
with  the  chloroform,  near  the  nose  and  mouth  of  the  patient,  taking 
care  not  to  interfere  in  the  least  with  the  entrance  of  the  atmospheric 
air;  the  second  is  to  use,  in  the  same  way,  a  piece  of  sponge  hol- 
lowed out  on  one  side,  and  with  holes  through  it  to  admit  the  air. 
Dr.  Warren  recommends  a  small  towel,  folded  in  the  shape  of  a  fun- 
nel in  order  to  protect  the  face,  and  the  anaesthetic  fluid  to  be  poured, 
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either  upon  a  sponge  double  the  size  of  an  egg  placed  in  the  apex  of 
the  funnel,  or  upon  the  inner  surfiice  of  the  towel  itself. 

Experience  has  suggested  various  cautions  in  conducting  the  pro- 
cess. In  the  first  place,  it  is  advisable,  for  all  medical  and  obstetri- 
cal purposes,  to  stop  short  of  the  abolition  of  consciousness;  and, 
even  in  surgery,  profound  coma  should  be  avoided.  Secondly,  par- 
ticular watchfulness  should  be  directed  by  a  competent  person  to  the 
state  of  the  symptoms,  so  that,  upon  the  instant  that  slow  or  sterto- 
rous respiration  is  produced,  or  the  pulse  begins  to  fail,  the  chloro- 
form may  be  withdrawn.  Thirdly,  restorative  measures  should  be 
immediately  resorted  to,  if  called  for  by  alarming  symptoms;  and 
for  this  purpose  the  requisite  means  should  be  provided  beforehand. 
Life  has,  no  doubt,  often  been  saved  by  this  precaution.  (See  page 
198.)  Fourthly,  it  is  generally  thought  advisable  not  to  administer 
chloroform  on  a  full  stomach,  or  in  cases  of  disease  in  which  the 
heart  is  debilitated,  whether  functionally  or  organically,  or  in  any 
case  in  which  there  is  a  disposition  to  syncope. 

It  seems  probable  that  combination  with  ether  would  serve  as  the 
best  protection  against  the  debilitating  influence  of  chloroform  upon 
the  heart.  The  two  medicines  co-operate  in  the  production  of  the 
ansesthetic  state;  while,  as  heretofore  stated,  theory  at  least  would 
indicate  that  the  depressing  effects  of  the  chloroform  might  be 
counteracted  by  the  stimulation  of  the  ether.  This  plan  has  been 
extensively  adopted  in  the  United  States.  Equal  measures  of  the 
two  liquids  have  been  used;  but  it  would  be  better  very  much  to  in- 
crease the  proportion  of  ether,  of  which  there  should  be  four  parts  to 
one  of  chlorofoi'm.  In  Vienna  six  or  eight  parts  are  said  to  be  em- 
ployed. [Med.  Times  and  Gaz.,  July,  1858,  p.  89.)  It  is,  of  course, 
only  as  an  anaesthetic  agent  that  this  combination  has  been  recom- 
mended. When  the  object,  as  in  many  cases  of  disease,  is  to  obtain 
the  sedative  effects  of  the  chloroform,  and  there  may  be  a  contra- 
indication of  ether  on  account  of  its  stimulant  properties,  the  former 
medicine  should  be  given  unmixed.* 

The  late  Dr.  John  C.  Warren,  of  Boston,  was  in  the  habit  of  using 
a  mixture  of  chloroform  and  pure  alcohol,  in  the  proportion  of  one 

*  An  instance  of  death  in  a  child,  five  years  old,  from  the  inhalation  of  a  mixture 
of  one  part  of  chloroform  and  four  of  ether,  has  been  recorded  by  Dr.  R.  Crockett, 
of  Wytheville,  Va.,  in  which  the  ansesthetic  seems  to  have  been  carefully  employed, 
and  in  not  undue  quantity;  so  that  the  hope  of  obtaining  complete  security  by  the 
antagonizing  influence  of  ether  must  be  abandoned.  [Am.  Journ,  of  Med.  ScL,  July, 
1857,  p.  284.) 
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part  of  the  former  to  two  of  the  latter,  under  tlic  impression  that 
the  narcotic  power  of  the  chloroform  thus  diluted  might  be  less 
dangerously  exercised.  He  originally  used  the  impure  product,  ob- 
tained by  the  first  distillation  from  the  materials  employed  for  pre- 
paring chloroform,  called  improperly  chloric  ether;  but  substituted 
the  above  preparation,  as  more  definite  in  composition,  and  called  it 
strong  chloric  ether.  It  is  simply  chloroform  diluted  with  alcohol, 
and  is  probably  safer,  in  surgical  practice,  than  chloroform  alone, 
both  from  the  diluted  state  in  wliich  the  vapour  enters  the  lungs, 
and  the  counter-agency  of  the  stimulating  vapour  of  alcohol.  Dr. 
"Warren  employed  it  frequently,  and  in  no  case  ■with  evil  results. 
{Effects  of  Chloroform,  etc.,  Boston,  1849.) 

The  topical  application  of  chloroform  is  made  in  various  ways. 
The  simplest  is  to  saturate  with  it  a  piece  of  soft  linen,  and,  having 
placed  this  upon  the  surface,  to  cover  it  with  oiled  silk,  in  order  to 
prevent  evaporation.  This,  however,  in  general  occasions  at  first 
a  very  disagreeable  burning  pain,  with  rubefaction,  which,  though 
often  in  itself  useful,  renders  the  method  objectionable  in  many 
instances,  particularly  in  persons  of  very  sensitive  skins.  Another 
method,  which  I  have  frequently  used,  is  to  mix  it  with  an  emollient 
poultice,  as  of  bread  and  milk  for  example.  Or  it  may  be  made 
into  the  form  of  a  liniment  or  ointment  by  admixture  with  olive  oil 
or  lard,  in  the  proportion  of  one  part  of  the  chloroform  to  two  or 
more  of  the  oleaginous  matter,  and  applied  by  inunction.  It  may 
be  used,  too,  as  a  lotion,  simply  diluted  with  alcohol,  or  added  to  the 
camphorated  tincture  of  soap.  It  was  at  one  time  thought  that  its 
local  anaesthetic  property  might  be  taken  advantage  of  to  prevent 
the  pain  of  surgical  operations;  but  the  influence  does  not  extend  to 
a  sufficient  depth.  In  superficial  operations,  however,  such  as  the 
opening  of  boils  and  abscesses,  and  incisions  in  cases  of  anthrax, 
etc.,  it  may  sometimes  prove  serviceable. 

Another  mode  of  topical  application  has  recently  been  proposed, 
and  promises  to  be  advantageous  under  various  circumstances.  It 
was  suggested  by  Dr.  S.  L.  Hardy,  of  Dublin,  in  a  communication 
to  the  Dublin  Quarterly  Journal  of  3Iedical  Science  (Nov.  1853, 
p.  306),  detailing  several  cases  in  which  the  vapour  was  beneficially 
applied  to  the  uterus,  in  painful  affections  of  that  organ.  Dr.  Hardy 
employed  for  the  purpose  a  gum-elastic  bottle,  to  the  mouth  of  which 
was  attached  a  small  metallic  chamber,  having  at  its  other  extremity  a 
pipe  furnished  with  a  valve.  At  the  same  end  with  the  pipe,  was  a 
valve  to  admit  atmospheric  air  for  the  working  of  the  instrument, 
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and,  on  the  side  of  the  chamber,  a  stoppered  opening  for  the  intro- 
duction of  the  chloroform,  which  was  to  be  wholly  absorbed  by  a 
piece  of  sponge  contained  in  the  chamber.  The  vapour  was  expelled 
by  pressing  the  bottle.  Any  one  can  contrive  a  substitute  for  this 
instrument,  who  may  possess  an  ordinary  air-tight  injecting  syringe. 
The  vapour  may  be  directed  from  the  mouth  of  the  instrument,  in  a 
jet,  upon  any  external  part,  or  may  be  carried  by  means  of  a  tube  to 
any  position  where  it  may  be  required.  It  may  be  injected  into  the 
vagina,  rectum,  urethra,  external  auditory  meatus,  or  morbid  cavi- 
ties. To  the  surface  of  the  body,  the  vapour  may  also  be  applied  by 
inverting  over  the  part  a  hollow  vessel,  a  tumbler  for  example,  in 
which  a  sponge  saturated  with  the  liquid  has  been  placed,  sufficiently 
large  to  fill  the  bottom  of  the  vessel,  so  that  it  may  not  touch  the 
skin.  The  vapour  produces  the  anaesthetic  effect  with  only  a  pre- 
liminary sensation  of  warmth,  which  is  scarcely  inconvenient.  Since 
the  publication  of  his  first  communication,  Dr.  Hardy  has  very  much 
extended  this  method  of  using  chloroform.  He  has  found  it  ex- 
tremely useful  in  quieting  the  nausea  of  choleric  diarrhoea  when 
applied  to  the  epigastrium;  and  enumerates  among  the  affections  in 
which  it  had  proved  useful,  gout,  rheumatic  gout,  anthrax,  a  painful 
stump  after  amputation,  painful  hemorrhoids,  irritable  bladder  in 
which  the  vapour  was  introduced  into  that  viscus  by  means  of  a 
catheter,  painful  menstruation,  ulcerated  os  uteri,  and  carcinoma  of 
the  rectum.  The  catalogue  might,  no  doubt,  be  greatly  extended. 
(See  Banking's  Abstract,  No.  21,  p.  120.) 


III.  HEMLOCK. 

CONIUM.  Lo7id.,  Ed.,  Dub. 

Hemlock  is  the  product  of  Conium  maculatum,  an  umbelliferous, 
herbaceous,  biennial  plant,  indigenous  in  Europe  and  Asia,  and 
naturalized  in  the  United  States,  in  some  parts  of  which  it  grows  in 
considerable  abundance.  One  of  the  most  remarkable  characters  of 
the  plant,  from  which  it  acquired  its  specific  name  of  maculatum,  is 
the  appearance  of  the  stem,  covered  with  purple  spots.  The  whole 
plant  exhales  a  fetid  odour,  compared  to  the  smell  of  mice,  especially 
in  its  flowering  period  in  July  and  August.  It  is  said  to  be  most 
energetic  as  a  medicine  in  hot  di-y  seasons,  in  sunny  situations,  and 
in  warm  climates.     Though  poisonous  to  man,  it  is  eaten  with  im- 
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punity  by  horses,  goats,  and  sliccp.      Two  parts  of  it  arc  officinally 
recognized;  tlie  leaves,  namely,  and  the  fruit. 

The  student  should  guard  against  the  use  of  the  name  cicuta, 
which,  after  the  Roman  authors,  has  frequently  been  applied  to  this 
plant ;  and  continues  to  be  applied  by  many.  Botanists  having 
given  the  Greek  name  xwvewv  to  the  genus  to  which  it  belongs,  and 
the  Latin  name  cicutu  to  a  wholly  different  genus;  and,  the  former 
having  been  adopted  in  the  officinal  codes  as  the  title  of  the  medi- 
cine, it  becomes  the  profession  to  abandon  the  latter  altogether,  in 
order  to  avoid  confusion.  This  is  the  more  important  in  the  United 
States,  as  we  have  an  indigenous  poisonous  plant,  Avhich  has  received 
the  name  of  Cicuta  maculata,  or  American  hemlock,  and  might, 
without  some  caution,  be  confounded  with  the  genuine  hemlock  of 
the  old  continent.  The  Cicuta  maciilata  has  a  purple  stem,  less 
spotted  than  the  Conium,  and  grows  in  low  meadowy  or  swampy 
grounds,  while  the  latter  flourishes  on  the  upland.  Several  cases  of 
poisoning  have  occurred  among  children,  from  eating  by  mistake  the 
root  of  American  hemlock. 

1.  Hemlock  Leaves.  —  Conii  Folia.  U.S. 

These  are  bipinnate  or  tripiunate,  Avitli  channelled  footstalks,  and 
small,  incised  leaflets,  which  are  deep-green  above,  and  paler  be- 
neath. AVhen  gathered,  if  intended  for  keeping,  they  should  be 
deprived  of  the  footstalk,  and  dried  at  a  temperature  not  exceeding 
120°  F.  They  may  be  kept  Avhole  or  in  powder,  and  should  be 
excluded  from  the  air  and  light,  as  they  rapidly  deteriorate  on  ex- 
posure. With  the  greatest  care,  they  undergo  a  gradual  deteriora- 
tion, and  should  not  be  used  when  more  than  a  year  old. 

The  dried  leaves,  when  in  powder,  have  a  fine  deep-green  colour, 
and  a  strong,  peculiar,  but  not  disagreeable  odour,  which  differs  from 
that  of  the  growing  plant,  and  is  probably  unconnected  with  their 
medicinal  efficiency.  Their  taste  is  bitterish  and  nauseous.  Water 
distilled  from  them  has  their  odour,  but  not  their  narcotic  properties. 
If  good,  they  emit  the  odour  of  mice  when  rubbed  with  solution  of 
potassa. 

2.  Hemlock  Seeds.  —  Conii  Semen.  V.^. 

The  fruit  of  the  hemlock  plant,  commonly  called  seeds,  is  roundish- 
ovate,  about  one-eighth  of  an  inch  long  by  one-twelfth  broad,  and 
composed  of  two  plano-convex  parts,  easily  separable,  and  each  of 
them  with  five  crenated  or  notched  ribs,  running  from  end  to  end  on 
the  convex  surface.  They  have  a  yellowish-gray  colour,  a  feeble 
odour,  and  a  bitterish  taste.     They  are  stronger  than  the  leaves  and 
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keep  better;  and,  after  attaining  their  full  size,  are  more  powerful 
green  than  dried. 

Both  the  leaves  and  seeds  yield  their  virtues  to  water,  alcohol,  and 
ether;  but  long  boiling  with  water  renders  them  inert.  On  destruc- 
tive distillation,  they  yield  a  poisonous  empyreumatic  oil. 

Active  Principles  of  Hemlock.  Hemlock  yields  a  volatile  oil  upon 
distillation  with  water,  which  appears  to  be  destitute  of  poisonous 
properties.  The  principle  upon  which  its  activity  mainly,  if  not  ex- 
clusively, depends  is  a  peculiar  volatile  alkaloid  called  coiiia  (also 
conicin  or  conein),  which,  as  it  exists  in  the  plant,  is  combined  with 
an  acid,  probably  the  coneic,  by  which  it  becomes  fixed,  so  that  it  is 
not  given  over  with  water  in  distillation.  As  conia  has  been  intro- 
duced into  use  as  a  medicine,  it  will  be  described  among  the  prepara- 
tions of  hemlock.  It  was  first  obtained,  in  an  uncombined  state,  by 
Geiger.  The  existence  in  hemlock  of  another  alkaloid,  discovered 
by  Wertheim,  has  been  announced,  for  which  the  name  of  co7ihydrin 
{conliydria)  has  been  proposed ;  but  nothing  is  yet  known  of  its  spe- 
cial therapeutic  virtues.  It  differs  chemically  from  conia  only  in  con- 
taining the  elements  of  water.  It  is  probable  that  the  same  similarity 
of  physiological  effects  exists  between  these  alkaloids,  as  between 
those  of  Peruvian  bark. 

Effects  of  Hemlock  on  the  System.  Hemlock  has  little  local  irri- 
tant effect;  appearing  to  operate  as  a  direct  sedative  to  the  sensi- 
bility of  the  part  with  which  it  is  brought  into  contact.  In  its 
influence  on  the  system,  it  is  sedative  to  the  nervous  centres,  espe- 
cially those  of  the  brain,  and  indirectly  depresses  the  circulation,  but 
has  comparatively  little  effect  on  this  function.  It  rarely  purges  or 
vomits,  and,  though  said  sometimes  to  act  as  a  diaphoretic  or  diuretic, 
does  not  generally  produce  these  effects,  and  cannot  be  depended  on 
for  them. 

In  doses  insufficient  to  produce  any  very  obvious  physiological 
effect,  it  appears  not  unfrequently  to  exert  a  soothing  or  composing 
influence  over  nervous  disorder,  and  has  been  thought  by  many  to 
possess  very  valuable  deobstruent  and  alterative  properties.  By  the 
ancients  it  was  supposed  to  have  a  tendency  to  cause  atrophy  of  the 
mamm?e  and  testicles,  and  to  restrain  the  secretion  of  milk;  and 
these  opinions  are  not  without  support  from  modern  writers. 

In  doses  sufficiently  large  to  produce  an  obvious  impression,  but 
still  within  medicinal  limits,  it  may  occasion  warmth  in  the  stomach, 
a  sense  as  of  fulness  of  head,  giddiness,  headache,  dimness  of  vision, 
a  feeling  of  weariness  in  the  limbs  and  of  general  muscular  weakness, 
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faintness,  pcrlmps  iiausoa,  ■wilhoiit  tlio  slightest  sign  of  cxliilaration, 
or  elevation  of  mental  function  of  any  kind.  Tiic  ])ul.se  is  usually 
little  aftected,  certainly  not  increased,  but  sometimes  depressed  when 
the  influence  is  somewhat  powerful.  In  careful  experiments,  con- 
ducted on  himself  by  Dr.  Pliny  Earle,  at  the  time  physician  of  the 
Bloomingdale  Asylum  for  the  Insane,  New  York,  the  most  prominent 
symptoms  were,  first  warmth  in  the  stomach,  and  soon  afterAvards 
headache  or  a  feeling  of  cerebral  oppression,  slight  vertigo,  and  a 
sense  of  Avearincss  or  weakness  about  the  knees  and  elbows,  with  a 
"want  of  firmness  in  the  gait.  The  pulse  was  but  slightly  alTected; 
and  no  drowsiness,  or  increase  of  the  secretions  appears  to  have  been 
produced.  He  employed  doses  of  the  extract,  gradually  increased 
from  one  to  one  hundred  grains.  The  effects  of  the  medicine  on  the 
head  began  to  be  felt  in  15  or  20  minutes,  were  at  the  height  in  35 
minutes,  and  had  entirely  disappeared  in  an  hour  and  a  half.  [Am. 
Journ.  of  3Ied.  Sci.,  N.  S.,  x.  61.) 

Poisonous  Effects.  Very  different  accounts  have  been  given  of 
the  poisonous  operation  of  hemlock,  and  apparently  upon  equal 
authority.  The  effects  usually  observed  have  been  disorder  of  vision, 
dilated  pupil,  difficulty  of  speech,  tremors,  paralysis,  delirium  or 
stupor,  and  finally  coma,  convulsions,  and  death.  In  cases  quoted 
by  Orfila,  delirium  and  stupor  were  the  prominent  symptoms;  while, 
in  a  well-authenticated  instance  reported  by  Dr.  J.  II.  Bennett,  of 
Edinburgh,  there  was  no  stupor  until  shortly  before  death.  The 
effects,  in  Dr.  Bennett's  case,  were  successively  a  staggering  gait  as 
if  from  intoxication,  complete  paralysis  of  the  upper  and  lower  ex- 
tremities, and  loss  of  vision  and  of  speech,  with  only  slight  occa- 
sional twitchings  of  one  of  the  legs.  The  palsy  of  the  limbs  was 
complete  two  hours  after  the  poison  was  taken,  and  death  occurred 
in  three  hours  and  a  quarter.  [Ed.  Med.  and  Surg.  Journ.,  July, 
1845.)  That  a  paralyzing  influence  over  the  voluntary  muscles,  and 
ultimately  over  the  respiratory  system,  with  death  from  asphyxia,  are 
the  ordinary  effects  of  poisonous  doses  of  conium,  are  also  inferrible 
from  the  experiments  of  Dr.  Christison  on  the  lower  animals,  both 
with  the  extract  of  conium,  and  the  active  principle  conia.  He  ob- 
served paralysis  of  the  voluntary  muscles  with  occasional  slight  con- 
vulsions, then  paralysis  of  the  respiratory  muscles,  and  finally  death 
from  asphyxia,  the  heart  continuing  to  contract  long  after  respii'ation 
had  ceased.  Sensation  did  not  seem  to  have  been  impaired.  Opposed 
to  these  results,  however,  are  the  observations  of  Mr.  Judd,  who,  in 
experiments  on  cats,  found  that  even  doses  not  large  enough  to  be 
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poisonous  caused  great  languor  and  drowsiness,  and  often  profound 
sleep  for  two  or  three  hours ;  the  muscular  excitability  being  lessened, 
and  the  circulation  and  general  temperature  reduced.* 

The  appeai'mices  observed  after  death  have  been  general  venous 
congestion,  a  dark  and  fluid  state  of  the  blood,  and  a  softened  condi- 
tion of  the  brain. 

The  remedies  for  poisoning  are  to  evacuate  the  stomach,  and  sub- 
sequently to  support  the  strength  by  stimulants ;  artificial  respiration 
being  resorted  to,  should  the  breathing  have  ceased.  A  case  is  re- 
corded by  Dr.  Alderson,  in  which  general  paralysis  was  induced  by 
an  over-dose,  with  relaxation  of  the  sphincters,  which  continued  for 
nearly  an  hour,  and  gradually  gave  way  under  stimulation;  the  pa- 
tient remaining  the  whole  time  perfectly  sensible.  (Alderson,  quoted 
by  Pereira,  3Iat.  3Ied.,  3d  ed.,  p.  1728.) 

Mode  of  Operation.  That  hemlock  is  slightly  irritant  locally  is 
inferrible  from  the  warmth  of  stomach  mentioned  by  Dr.  Earle  as 
produced  by  it  when  swallowed,  and  from  the  acrid  properties  of  its 
active  principle.  There  is  every  reason  to  believe  that  it  operates  on 
the  system,  through  the  absorption  of  its  active  principle;  as  its 
peculiar  eifects  are  produced  by  conia,  to  whatever  part  having  the 
absorbing  power  it  may  be  applied,  and  with  a  rapidity  proportionate 
to  the  degree  of  that  power  in  the  part.  Besides,  though  Dr.  Christi- 
son  could  not  detect  it  in  the  blood,  it  was  discovered  there  by  Mr. 
Judd,  in  animals  which  had  been  poisoned  with  it.  [Qliristisoii  s  Dis- 
pensatory, Am.  ed.,  p.  411.) 

I  have  before  stated  my  belief,  that  the  action  of  hemlock  is 
directly  sedative  to  the  nervous  centres,  and  especially  those  of  the 
brain.  Dr.  Christison  infers,  from  the  occurrence  of  paralysis  of  the 
voluntary  muscles,  that  it  operates  primarily  on  the  spinal  marrow. 
But  it  is  not  the  spinal  marrow  that  governs  the  voluntary  move- 
ments.    Its  centres  are  those  of  reflex  action,  and  not  those  of  voli- 

*  In  the  Liverpool  Medico- Chirurgical  Journal  for  July,  1858.  Dr.  T.  Skinner  gives 
an  account  of  the  poisonous  effects  of  hemlock,  drawn  from  the  observation  of  five 
cases  of  children  from  five  to  eight  years  of  age.  The  symptoms  were  dryness  of 
the  fauces,  a  feeling  of  constriction  of  the  pharynx,  slight  headache  in  a  few  in- 
stances, disordered  vision,  dilated  pupils,  drowsiness,  livid  face,  circulation  and 
respiration  depressed,  coldness  of  the  surface,  and  paralysis  first  of  the  voluntary  and 
afterwards  of  the  involuntary  muscles,  those  of  respiration  being  the  last  to  fail. 
On  the  occurrence  of  paralysis  there  was  more  or  less  coma,  with  foaming  at  the 
mouth,  and  death  appeared  to  take  place  through  the  coma.  Dr.  Skinner  noticed  no 
violent  delirium,  intoxication,  or  convulsions.  I  think  these  symptoms  fully  sustaia 
the  view  taken  in  the  text  that  conium  is  a  cerebral  sedative.  [Note  to  the  second 
edition.) 
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tion.  It  is  true  that  organic  injury  or  disease  of  tlio  cord  produces 
palsy  of  the  voluntary  muscles;  but  this  is  by  interrui)tiiig  tlujir 
communication  ^Yitll  the  brain  by  disease  of  the  connecting  fibrils, 
not  through  disease  of  the  centres.  Now  it  is  not  probable  that 
conium  operates  b}''  incapacitating  the  fibrils  for  the  performance  of 
their  conducting  function.  By  paralyzing  merely  the  spinal  centres, 
it  could  only  paralyze  their  reflex  function.  The  loss  of  power, 
therefore,  in  the  voluntary  muscles  appears  to  me  to  result  from  an 
impression  upon  the  cerebral  centres;  upon  those,  namely,  through 
which  the  will  operates;  as  the  same  effect  follows  apoplectic  effusion. 
A  proof  that  it  is  the  cerebral  centres  upon  which  the  poison  acts  is, 
that  the  other  phenomena  are  mainly  cerebral,  such  as  vertigo,  dim- 
ness or  loss  of  vision,  headache,  etc.,  not  to  speak  of  the  delirium  and 
stupor  which  are  asserted  by  many,  and  have  generally  been  believed 
to  be  produced  by  the  poisonous  action  of  hemlock.  That  these  lat- 
ter phenomena  should  not  have  been  observed  in  all  instances,  is  no 
proof  that  those  persons  have  been  mistaken  who  have  noticed  and 
recorded  them.  It  is  not  impossible  that  the  influence  of  the  poison 
may,  on  one  occasion,  be  exerted  specially  on  the  proper  sensorial 
centres,  and,  on  another,  upon  those  of  voluntary  motion;  and  that, 
in  other  instances,  again,  it  may  affect  both.  Chloroform  exhibits 
the  same  diversity,  being  directed  sometimes  with  peculiar  energy  to 
the  sensorial  centres,  and  at  others  to  the  centres  which  govern  the 
actions  of  the  heart.  On  the  whole,  therefore,  I  think  we  are  safe 
in  considering  conium  as  a  cerebral  sedative,  extending  its  influence, 
in  fatal  cases,  to  the  respiratory  centres,  and  causing  death  by 
asphyxia. 

Therapeutic  Application.  Though  known  and  employed  by  the 
ancients  both  as  a  poison  and  medicine,  and  famous  as  one  of  the 
instruments  used  by  the  Athenians  for  the  execution  of  those  con- 
demned to  death,  it  seems  to  have  been  wholly  neglected  for  many 
centuries,  and  did  not  again  come  into  notice  till  brought  forward 
with  so  many  other  narcotics  by  Baron  Storck. 

The  indications  which  it  is  calculated  to  fulfil  are,  to  relieve  pain, 
relax  spasm,  and  compose  nervous  irritation  in  general.  It  has  been 
supposed  to  induce  sleep ;  but,  in  those  cases  in  which  it  has  seemed 
to  produce  this  effect,  it  probably  operated  by  merely  controlling  the 
nervous  disturbances  which  prevented  sleep.  Not  a  few,  also,  from 
the  time  of  Storck  down  to  the  present,  have  been  disposed  to  as- 
cribe to  it  extraordinary  deobstruent  and  alterative  properties,  ren- 
dering it  useful  in  a  great  number  of  diseases. 
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1.  To  relieve  pain,  it  is  habitually  used  by  many  in  neuralgic 
affections,  either  alone  or  combined  with  other  narcotic  extracts,  as 
those  of  belladonna,  stramonium,  and  hyoscyamus.  Though  not  a 
very  powerful  agent  in  these  cases,  I  believe  that  it  often  does  good, 
and  serves  an  excellent  purpose  as  an  adjuvant  to  other  measures. 

In  nervous  and  chronic  rheumatism,  it  may  be  employed  with  ad- 
vantage for  the  same  purpose,  especially  in  connection  with  altera- 
tives adapted  to  this  affection. 

In  carcinomatous  tumours  and  sores,  and  in  various  other  painful 
swellings  and  ulcerations,  as  the  scrofulous  and  syphilitic,  for  exam- 
ple, it  has  been  found  useful  by  relieving  pain,  and  quieting  nervous 
irritation,  and  has  been  considerably  used  as  an  adjuvant.  In  these 
complaints,  it  has  been  employed  both  internally  and  topically. 

2.  With  a  view  to  its  antispasmodic  effect,  it  has  been  given  in 
hooping-cough  and  other  spasmodic  coughs,  and  in  asthma;  and  may 
be  added  to  other  medicines  in  the  more  severe  affections  of  this  kind; 
as  epilepsy,  chorea,  etc.,  in  which,  however,  little  efficiency  must  be 
expected  from  it. 

3.  To  relieve  irHtation,  it  may  be  substituted  for  opium  when  that 
narcotic  is  forbidden,  in  all  kinds  of  cough,  including  that  of  chronic 
catarrh  and  phthisis.  It  may  not  only  be  used  internally  in  these 
affections;  but  may  also  be  administered  by  inhalation.  Sir  C.  Scu- 
damore  recommended  the  tincture  of  conium,  in  connection  with 
iodine,  for  inhalation  in  phthisis.  As  conia,  in  the  form  in  which  it 
exists  in  the  leaves,  does  not  rise  with  boiling  water,  it  cannot  be 
that  principle  which  acts  in  this  case;  but  by  adding  a  little  aqua 
potassse  or  other  alkali  to  the  conium,  the  volatile  alkaloid  may  be 
extricated,  and  thus  received  into  the  lungs.  But  the  first  trials 
with  the  remedy  in  this  form  should  be  conducted  with  caution.  In 
the  treatment  of  coughs,  it  should  generally  be  given  with  expec- 
torants, as  tartar  emetic,  ipecacuanha,  squill,  and  seneka. 

Insanity  is  supposed  to  be  occasionally  much  benefited  by  conium, 
which  has  been  very  extensively  used  in  that  complaint.  It  prob- 
ably operates  by  composing  nervous  disquietude,  and  thus  enabling 
the  patient  to  sleep.  If  it  be,  as  I  deem  it,  a  cerebral  sedative,  it  is 
very  well  calculated  to  meet  a  prominent  indication  in  the  disease, 
namely,  to  keep  down  nervous  excitement,  without  inducing  debility. 

4.  As  a  deobstruent  and  alterative,  hemlock  has  been  very  largely 
used.  It  was  mainly  in  reference  to  its  supposed  power  of  curing 
cancer  and  similar  affections,  that  it  was  reintroduced  into  practice 
by  Storck.     That  it  has  any  power  of  this  kind  few  now  believe; 


CHAP.  II.]  CEREBRAL    SEDATIVES. — HEMLOCK.  225 

nevertheless,  it  is  thought  by  many  to  pi'ovo  hifrlily  ;i<lv;intagcous, 
in  some  instances,  not  only  as  a  general  and  local  anodyne,  but  also 
by  favourably  modifying  the  condition  of  the  tumours  or  ulcers, 
and  retarding  their  progress.  This  influence  we  may  ascribe  to  the 
medicine  as  the  result  of  its  sedative  properties,  through  which  it 
may  diminish  irritation  and  inflammation,  to  which  these  hetero- 
logous formations  are  liable  like  other  structures.  In  other  less 
obstinate  tumefactions  or  ulcerations,  as  the  scrofulous,  rheumatic, 
and  syphilitic,  it  has  seemed  occasionally  to  produce  cures,  or  at 
least  to  aid  more  efficient  alteratives  in  producing  them.  In  refer- 
ence to  the  same  supposed  deobstruent  property,  it  has  been  used  in 
goitre,  enlargements  of  the  liver,  spleen,  and  'pancreas,  in  chronic 
abdominal  tumours,  and  especially  in  tumefactions  of  the  mammse 
and  the  testicles,  over  which  it  has  been  supposed  to  exercise  pecu- 
liar power.  In  these  complaints,  it  is  used  both  internally  and  topi- 
cally. We  may  admit  its  partial  efficacy  in  all  of  them,  without 
allowing  it  any  other  than  sedative  virtues,  which  enable  it  to  con- 
trol in  some  degree  the  excitements,  general  and  local,  which  sustain 
the  morbid  action,  or  in  which  it  may  consist.  MM.  Trousseau  and 
Pidoux  recommend  it  in  decided  terms,  from  their  own  experience, 
in  the  form  of  a  cataplasm  over  the  abdomen,  in  chronic  enlarge- 
ments of  the  mesenteric  glands  and  other  viscera. 

From  the  same  sedative  property,  and  without  the  necessity  of 
supposing  any  peculiar  alterative  influence,  it  may  be  occasionally 
serviceable  in  obstinate  cutaneous  diseases  in  which  it  has  been  re- 
commended, such  as  elephantiasis,  lupus,  etc.,  to  the  cure  of  which, 
however,  it  is  wholly  inadequate. 

In  addition  to  the  uses  above  mentioned,  hemlock  has  been  em- 
ployed to  check  excessive  secretion  of  milk,  and  as  an  antaphrodisiac 
in  satyriasis,  spermatorrhoea,  and  nymphomania,  in  all  of  which  it 
may  prove  useful  through  its  sedative  property. 

Administration.  In  whatever  form  hemlock  is  administered,  it  will 
be  necessary,  in  order  to  maintain  a  given  effect,  to  increase  the  dose 
more  rapidly  than  is  requisite  with  most  other  narcotics;  and  there 
is  scarcely  any  extent  to  which  it  may  not  be  carried  in  this  way 
with  impunity;  as,  from  its  want  of  stimulant  or  corrosive  proper- 
ties, there  is  no  danger  of  its  exhausting  the  excitability  of  the 
system,  or  causing  serious  organic  mischief.  But  one  caution  is 
here  peculiarly  important;  namely,  when  it  becomes  necessary,  dur- 
ing the  use  of  these  large  doses,  to  change  the  parcel  of  the  medi- 
cine, never  to  use  the  new  parcel  so  freely  as  the  one  last  employed, 
VOL.  II. — 15 
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lest  it  might  prove  to  be  much  stronger,  and  thus  endanger  serious 
results.  The  medicine  is  used  in  the  form  of  powder,  extract,  and 
tincture,  and  in  that  also  of  its  isolated  active  principle. 

1.  The  powdered  leaves  may  be  directed,  in  the  commencing  dose 
of  three  or  four  grains,  twice  or  three  times  a  day,  to  be  gradually 
increased  until  some  effect  is  produced;  such  as  a  little  giddiness, 
headache,  nausea,  or  feeling  of  muscular  Aveakness.  In  this  form, 
however,  the  medicine  is  often  nearly  if  not  quite  inert,  and  is  at 
present  not  much  used. 

2.  The  Extract  of  Hemloch  (Extractum  Conii,  U.  S.,  Lond.^ 
JEd.,  Dub.)  is  probably  the  form  most  employed.  It  is  the  inspis- 
sated juice  of  the  fresh  plant,  and,  if  made  with  due  care,  is  an  ex- 
cellent preparation.  Too  frequently  the  juice  is  inspissated  by 
boiling,  which  impairs  its  virtues,  and  probably  sometimes  quite 
destroys  them :  so  that  the  extract  is  not  unfrequently  very  feeble, 
and  often  quite  disappoints  the  expectations  of  the  prescriber. 
When  prepared  by  evaporation  m  vacuo,  at  a  low  temperature,  it 
retains  the  virtues  of  the  plant  to  a  considerable  extent.  Another 
source  of  its  feebleness  is  the  influence  of  time  and  exposure,  by 
which  it  is  deteriorated.  The  best  criterion  of  its  efficiency  is  the 
development  of  the  characteristic  odour,  like  that  of  mice,  when  it 
is  rubbed  with  solution  of  potassa.  If  it  have  none  of  this,  it  may 
be  considered  inert,  and  its  strength  will  be  in  the  proportion  of  that 
of  the  odour.  When  of  very  good  quality,  it  gives  rise  almost  to  a 
feeling  of  the  ludicrous,  by  the  strength  of  the  newly  developed 
smell,  and  its  associations.  As  now  supplied  to  our  markets,  from 
our  own  factories,  it  is  in  general  much  superior  to  that  formerly 
kept  in  the  shops.  The  doses  of  hemlock  are  usually  given  at  too 
long  intervals.  I  find  that  not  longer  than  four  hours  should,  as  a 
general  rule,  intervene,  if  it  be  desired  to  sustain  a  constant  impres- 
sion; and  a  still  shorter  interval  would  often  be  preferable.  Two 
grains  may  be  given  at  first,  and  rapidly  increased,  if  necessary, 
until  the  point  is  reached,  at  which  it  will  produce  some  effect.  It 
may  be  administered  in  pill  or  solution;  but  the  former  is  usually 
preferred. 

A  cataplasm  for  external  use  may  be  made  from  the  extract,  by 
reducing  it  to  a  semifluid  state  with  water,  and  then  spreading  it 
over  the  surface  of  an  emollient  poultice,  as  of  flaxseed  meal,  or 
bread  and  milk.  From  two  drachms  to  an  ounce  may  be  employed, 
according  to  the  size  of  the  cataplasm  wanted.  In  this  shape  it 
may  be  applied  to  tumours  and  ulcers,  and  to  the  surface  of  the 
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body  over  internal  affections;  l)ut,  wlion  it  is  brought  into  contact 
with  abraded  surfaces,  the  liability  to  absorption  must  be  borne  in 
mind,  and  directions  left  for  the  removal  of  the  application  shouhl 
unpleasant  symptoms  occur. 

An  ointment  may  also  be  made  from  the  extract  by  rubbing  it 
■with  three  or  four  times  its  weight  of  lard.  This  may  be  employed 
as  a  dressing  for  painful  ulcers,  or  an  application  to  irritated  piles. 

3.  An  Alcoholic  Extract  (Extractum  Conii  Alcoholicum,  U.  S.) 
is  directed  by  our  national  code,  to  be  prepared  by  evaporating  a 
tincture  of  the  leaves.  Its  strength,  of  course,  will  depend  on  that 
of  the  leaves,  and  it  cannot,  therefore,  be  relied  on.  The  dose  is 
the  same  as  that  of  the  ordinary  extract. 

The  alcoholic  extract  of  the  seeds,  collected  before  maturity,  is 
said  to  be  a  good  and  stable  preparation ;  but  it  is  not  directed  by 
the  Pharmacopoeia. 

4.  A  Tincture  of  Hemlock  (Tinctura  Conii,  U.  S.,  Lond.,  Ed.) 
is  officinal.  AYhen  this,  according  to  the  U.  S.  Pharmacopoeia,  is 
prepared  from  the  dried  leaves,  it  is  liable  to  all  the  objections 
which  apply  to  the  leaves  themselves;  but  made,  as  ordered  by  the 
Edinburgh  Pharmacopoeia,  from  the  fresh  leaves,  with  the  addition 
of  the  expressed  juice,  it  is  a  good  preparation,  and  offers  the  ad- 
vantage of  probably  changing  less  with  time,  in  consequence  of  the 
preservative  influence  of  the  alcohol.  Its  goodness  may  be  meas- 
ured by  the  strength  of  the  peculiar  odour  it  emits,  when  a  little 
of  it  is  rubbed  with  potassa.  The  dose  is  from  30  minims  to  a 
fluidrachm. 

5.  CONIA.  Conia  is  best  obtained  from  the  fruit,  before  it  has 
become  dry.  It  may  be  obtained  by  distilling  a  mixture  of  an  alco- 
holic extract  of  the  seeds  with  strong  solution  of  potassa.  The  acid 
of  the  native  salt  of  conia  is  seized  by  the  potassa,  and  the  liberated 
alkaloid  rises  with  the  vapour  of  the  water,  and  floats  upon  its  sur- 
face in  the  receiver  after  condensation. 

Properties.  Conia  is  a  yellowish  liquid,  with  the  aspect  of  an  oil, 
lighter  than  water,  of  a  strong,  penetrating,  mice-like  odour,  and  a 
very  acrid  benumbing  taste.  It  is  very  volatile,  and  rises  with  the 
vapour  of  water  when  boiled  with  it;  but  its  point  of  ebullition  when 
alone  is  370°.  It  is  slightly  soluble  in  water,  and  freely  so  in  alco- 
hol, ether,  and  the  fixed  and  volatile  oils.  It  unites  with  one-third 
of  its  weight  of  water  to  form  a  hydrate,  which  has  a  strong  alka- 
line reaction.  "With  the  dilute  acids  it  forms  soluble  salts,  but  is 
decomposed  by  the  stronger  acids.  Its  vapour  produces  white 
fumes  with  that  proceeding  from  liquid  muriatic  acid.     Tannic  acid 
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forms  with  it  an  insoluble  compound,  and  therefore  precipitates  it 
from  its  solutions.  When  exposed  to  the  air,  it  is  gradually  decom- 
posed, being  converted  into  a  resinous  matter  and  ammonia.  This 
change  takes  place  rapidly  when  it  is  heated.  It  consists  of  nitrogen, 
carbon,  and  hydrogen. 

^Effects  on  the  System.  These  appear  to  be  identical  with  the 
effects  of  hemlock  itself.  It  is  an  energetic  poison.  A  single  drop 
of  it  introduced  into  the  eye  of  a  rabbit,  killed  the  animal  in  nine 
minutes;  and  three  drops  in  the  eye  of  a  stout  cat  proved  fatal  in 
a  minute  and  a  half.  It  is  stated  not  to  dilate  the  pupils  when  thus 
applied.  Dr.  Christison  observed  that  it  first  paralyzed  the  volun- 
tary muscles,  then  those  of  the  chest  and  abdomen,  and  finally  the 
diaphragm,  producing  death  from  asphyxia.  Sometimes  there  were 
tremors  and  convulsive  twitchings  of  the  limbs.  Sensation  did  not 
seem  to  have  been  destroyed,  so  long  as  observation  could  be  made 
on  this  point.     The  alkaloid  is  locally  irritant. 

Therapeutic  Application.  Conia  has  not  been  introduced  into 
general  use;  but  has  been  employed  by  some  practitioners  with 
signal  advantage.*  Dr.  Spengler,  of  Herborn,  gave  it  to  a  child  a 
year  old,  afiected  with  hooping-cough,  in  the  dose  of  one-sixteenth 
of  a  grain  every  six  hours,  with  the  asserted  effect  of  curing  the  dis- 
ease in  ten  days.  [Ann.  de  Therap.,  1853,  p.  73.)  Fronmiiller  con- 
siders it  as  having  all  the  powers  of  hemlock,  without  its  uncertainty. 
He  has  found  it  specially  useful  in  scrofula,  and  more  particularly 
in  scrofulous  ophthalmia,  when  attended  with  excessive  sensibility, 
spasm  of  the  eyelids,  photophobia,  shedding  of  tears,  and  severe 
pains.     He  dissolves  3  or  4  drops  of  conia  in  15  grains  of  alcohol 

*  Experiments  with  conia,  made  on  the  human  subject,  under  the  superintendence 
of  Dr.  Schroff,  furnished  the  following  results.  The  dose  taken  varied  from  the  four- 
teenth of  a  drop  to  two  drops,  and  was  dissolved  in  thirty  drops  of  alcohol.  The 
first  impression  was  that  of  a  strong  irritant  to  the  mouth  and  fauces;  but  the  tongue 
soon  lost  its  sensibility,  as  if  paralyzed.  In  about  three  minutes,  heat  in  the  head 
and  face,  with  feelings  of  fulness,  weight,  and  pressure,  were  experienced  from  the 
larger  doses.'  To  these  sensations,  giddiness,  mental  confusion,  sleepiness,  and  gen- 
eral uneasiness  were  soon  added.  The  sight  was  indistinct,  the  pupil  dilated,  the 
hearing  obtuse,  and  the  touch  uncertain,  with  a  feeling  of  formication.  There  were 
also  general  muscular  weakness,  coldness  and  blueness  of  the  hands,  pale  and 
sunken  countenance,  and  diminished  frequency  of  pulse,  following  an  increase  of  a 
few  beats  in  the  minute.  Nausea  and  efforts  to  vomit  generally  occurred,  and  in  one 
instance  positive  emesis.  The  secretion  of  urine  was  not  increased.  Under  large  doses 
the  hands  became  moist.  The  effects  continued  in  a  greater  or  less  degree  to  tne 
following  day.  (See  Am.  Journ.  of  Med.  ScL,  N.  S.,  xxxii.  478.) — Note  to  the  second 
edition. 
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and  300  of  distilled  water,  and  gives  from  15  to  30  drops,  in  a  cup 
of  sweetened  water,  three  times  a  day.  The  worst  effect  he  has  wit- 
nessed has  been  sometimes  a  little  headache  and  vertigo,  though  he  has 
continued  the  medicine  for  months.  (Trousseau  and  Pidoux,  Trait, 
de  Therap.,  4e  ^d.,  ii.  118.)  Professor  Mauthner,  of  Vienna,  has  found 
the  topical  use  of  the  remedy  extremely  beneficial,  in  the  same  scrofu- 
lous affections  of  the  eyes,  with  photophobia  and  spasmodic  closure 
of  the  lids.  He  dissolves  half  a  grain  in  a  drachm  of  almond  oil,  and 
pencils  the  eyelids  with  the  solution  two  or  three  times  a  day.  The 
most  obstinate  cases  yield  in  a  week  or  two.  He  finds  the  same 
remedy  useful  in  indolent  glandular  swellings  of  the  neck.  (See  Am. 
Journ.  of  Med.  Sci.,  Jan.  1855,  p.  253.)  Professor  Murawjeff,  a  Rus- 
sian physician,  has  used  conia  externally,  with  much  success,  in  not  a 
few  diseases.  He  has  employed  it  successfully  in  chronic  cutaneous 
eruptions,  as  lichen,  prurigo,  psoriasis,  eczema,  acne,  and  porrigo  or 
favus.  One  drop  of  it,  in  the  hollow  of  a  carious  tooth,  allays  the 
pain  more  rapidly  and  effectually  than  chloroform.  In  neuralgia 
and  syphilitic  pains  it  effects  radical  cures.  It  is  beneficial,  also,  as 
an  anodyne,  in  chronic  synox'iti^,  scrofulous  and  rheumatic  infiam- 
rnation  of  the  eyes,  and  scrofulous  and  cancerous  ulcers ;  and  relieves 
the  pain  of  wounds.  In  affections  of  the  skin,  the  Professor  uses  an 
ointment  made  with  from  12  to  24  drops  of  conia  and  an  ounce  of 
simple  ointment  or  cold  cream.  In  neuralgia  he  first  washes  the 
part  with  alcohol,  and  then  applies  three  or  four  drops  of  the  conia. 
In  both  instances  he  covers  the  part  after  the  application  with  oiled 
silk  and  a  bandage.  In  cancer,  he  applies  the  liquid  mixed  with 
mucilage.  For  a  collyrium,  he  adds  from  1  to  3  drops  to  a  fiuidounce 
of  weak  mucilage  of  quince  seeds,  and  as  an  enema  gives  two  or  three 
drops  in  an  emulsion  of  starch.  (Ibid.,  July,  1855,  p.  187.)  From 
the  above  data,  I  should  infer  that  from  half  a  drop  to  a  drop  might 
be  given  to  an  adult  for  a  commencing  dose. 


IV.  LACTUCARIUM.  U.S.,  Ed.,  Duh. 

Syn.  Lettuce-opium. 

Origin.  The  name  of  lactucarium  has  been  given  to  the  concrete 
milky  juice  of  Lactuca  sativa,  or  common  garden  lettuce,  and  of 
other  species  of  Lactuca,  especially  L.  virosa  and  L.  altissima,  which 
are  natives  of  Europe.     It  is  procured  from  the  stem;   as,  before 
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this  rises,  the  leaves,  which  constitute  all  of  the  plant  now  above  the 
ground,  contain  little  or  none  of  the  milky  juice;  though,  as  brought 
upon  the  table,  they  often  have  a  narcotic  smell,  and  induce  drowsi- 
ness when  freely  eaten.  It  should  be  collected  about  the  time  when 
the  flowers  begin  to  blow;  for,  if  procured  later  in  the  season,  though 
the  juice  may  be  thicker,  it  contains,  according  to  Mr.  Duncan,  of 
Edinburgh,  less  of  the  bitter  matter  on  which  its  virtues  probably 
depend.  The  mode  of  gathering  it,  is  to  cut  off  the  stem,  or  incise 
it  longitudinally,  and  then  either  absorb  the  juice  which  exudes  with 
a  piece  of  sponge  or  a  little  cotton,  and  press  it  out  into  a  vessel,  or 
scrape  it  off  with  the  finger  or  a  knife.  The  juice  concretes  spon- 
taneously into  a  solid  substance,  which  is  the  lactucarium.  Our 
shops  are  supplied  with  it  from  abroad. 

Properties.  As  found  in  our  shops,  it  is  in  small,  irregular,  light, 
and  friable  lumps,  of  a  reddish-brown  colour,  a  narcotic  odour  strongly 
recalling  that  of  opium,  and  a  bitter  taste.  It  was  this  resemblance 
of  its  sensible  properties  to  those  of  the  medicine  referred  to,  that 
gave  origin  to  the  name  of  lettuce-opium  by  which  it  has  been  occa- 
sionally designated. 

Lactucarium  is  said  also  sometimes  to  be  in  the  form  of  roundish 
compact  masses,  weighing  several  ounces ;  and,  according  to  Dr. 
Christison,  this  is  the  condition  in  which  it  is  collected  from  the 
garden  lettuce ;  while  the  variety  above  described  is  obtained  from 
the  Lactuca  virosa,  or  wild-lettuce.  Another  form,  in  which  it  is 
prepared  on  the  Continent  of  Europe  from  L.  altissima,  is  that  of 
round  flat  cakes. 

Active  Principles.  From  the  strong  resemblance  of  the  sensible 
properties  of  lactucarium  to  those  of  opium,  it  was  at  one  time  con- 
jectured that  morphia  would  be  found  among  the  ingredients;  but 
this,  upon  investigation,  has  not  proved  to  be  the  case.  The  odorous 
principle  distils  over  with  water;  but,  though  it  is  probably  a  vola- 
tile oil,  and  may  have  narcotic  properties,  it  has  not  been  sufficiently 
investigated  to  justify  any  positive  opinion  on  the  subject.  A  bitter, 
crystallizable,  neuter  principle  named  lactucin  is  said  to  have  been 
obtained  from  lactucarium;  but  its  claims  to  be  considered  as  the 
active  constituent  of  the  medicine  have  not  yet  been  satisfactorily 
determined;  and  no  practical  advantage  has  hitherto  accrued  from 
its  discovery.     Lactucarium  yields  its  virtues  to  water  and  alcohol. 

JEffects  on  the  System.  These  have  not  been  investigated  with  so 
much  precision,  as  to  enable  a  well-grounded  opinion  to  be  formed 
in  relation  to  the  precise  action  of  the  medicine.    That  it  has  a  com- 
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posing  and  soporific  eifect  cannot  be  reasonably  doubted;  but  the 
point  is  yet  undetermined,  whctbcr  it  is  essentially  stimulant  or  seda- 
tive; and  we  are  equally  in  tbe  dark  as  to  its  accessory  properties. 
While  Dr.  J.  R.  Cox  inferred,  from  his  experiments,  that  it  had  the 
same  stimulant  properties  as  opium,  Dr.  Francois,  who  used  an  analo- 
gous preparation  of  lettuce,  under  the  name  of  tliridace^  in  France, 
found  it  to  diminish  the  frequency  and  force  of  the  pulse,  and  the 
temperature  of  the  body.  If,  as  stated  by  Fisher,  it  should  be  found 
to  have  the  property  of  directly  diminishing  sensibility,  without  ever 
exciting  the  circulation  {Lond.  3Ied.  Gaz.,  xxv.  803);  and  if  Buchner 
be  correct  in  comparing  the  influence  of  lactucin  over  the  pulse  to 
that  of  digitalin,  and  in  ascribing  to  it  the  properties  of  lowering 
the  animal  heat,  dilating  the  pupil,  and  producing  sleep  and  stupor; 
then  we  shall  certainly  be  justified  in  placing  lactucarium  among  the 
cerebral  sedatives.  So  far  as  can  be  inferred  from  other  published 
accounts,  the  general  tendency  of  experience  is  in  the  same  direction. 

Therapeutic  Ajyplication.  The  soporific  property  of  the  common 
lettuce  was  well  known  to  the  ancients,  who  believed  it  also  to  pos- 
sess antaphrodisiac  properties ;  and  Dioscorides  speaks  of  the  juice 
obtained  from  the  wild-lettuce  at  maturity,  as  having  in  a  considerable 
degree  the  qualities  of  opium.  But  to  Dr.  J.  R.  Cox,  of  Philadelphia, 
belongs  the  credit  of  having  first  drawn  attention  to  the  inspissated 
juice  of  the  common  lettuce  as  a  medicine.  He  made  experiments 
with  it  towards  the  close  of  the  last  century,  which  were  published 
in  the  fourth  volume  of  the  American  Philosophical  Transactions^ 
and  from  which  he  inferred  that  it  was  identical  with  the  opium  pro- 
cured from  the  poppy.  {Am.  Dispensatory,  a.d.  1806,  p.  408.)  The 
elder  Dr.  Duncan,  of  Edinburgh,  soon  afterwards  made  similar  inves- 
tigations, and,  in  his  treatise  on  pulmonary  consumption,  recom- 
mended lactucarium  as  a  substitute  for  opium,  the  anodyne  properties 
of  which  it  possessed,  without  being  followed  by  similar  disagreeable 
consequences.  Dr.  Francois  called  attention  to  the  same  subject  in 
France ;  and  the  consequence  was  the  introduction  of  the  medicine 
into  use,  and  its  adoption  as  a  standard  remedy  in  the  oflScinal  codes 
of  Great  Britain  and  the  United  States. 

Though  extremely  uncertain  in  its  action,  from  its  variable  strength, 
lactucarium  may  be  employed  for  calming  nervous  disquietude,  re- 
lieving pain,  and  producing  sleep,  in  cases  in  which,  in  consequence 
of  the  existence  of  some  contra-indication,  opium  cannot  be  used. 
Thus,  having  little  or  no  stimulant  influence  over  the  circulation,  it 
may  be  used  in  inflammatory  and  febrile  conditions  in  which  the  ex- 
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citant  action  of  opium  might  prove  injurious.  Not  having,  at  least 
in  an  equal  degree,  the  property  of  checking  the  secretions,  it  is 
better  adapted  to  the  early  stages  of  catarrhal  disease ;  and,  perhaps, 
its  most  advantageous  application  is  to  the  alleviation  of  cough.  It 
is  said,  moreover,  to  be  less  apt  than  opium  to  cause  headache,  nausea 
or  other  disorder  of  digestion,  and  constipation ;  and  may  agree  well 
with  constitutions,  which  from  idiosyncrasy  may  not  be  kindly  affected 
by  that  narcotic. 

It  has  been  specially  recommended  to  allay  cough  in  phthisis, 
catarrh,  and  other  pulmonary  complaints;  to  compose  nervous  irri- 
tation and  produce  sleep  in  febrile  diseases  of  all  kinds,  idiopathic, 
exanthematous,  and  symptomatic;  to  quiet  palpitation  of  the  heart; 
and  to  relieve  pain  in  chronic  rheumatism,  colic,  gastralgia,  and  ex- 
cessive sensibility  of  the  eyes.  The  dose  of  it  is  from  five  to  fifteen 
or  twenty  grains;  that  of  the  alcoholic  extract,  from  tAvo  to  five 
grains.  The  Edinburgh  College  directs  a  Tincture  (TiNCTURA  Lac- 
TUCARII,  Ed.),  the  dose  of  which  is  from  thirty  minims  to  two  fluid- 
drachms.  A  syrup  is  prepared  in  France,  according  to  a  process 
originated  by  Aubergier,  and  is  occasionally  imported.  The  dose  for 
the  ordinary  purposes  for  which  the  remedy  is  used  is  a  teaspoonful. 
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CHAPTER  III. 
Mterat'wcs. 

These  are  medicines  Avliich,  without  essentially  elevating  or  de- 
pressing the  vital  actions,  nevertheless  produce  changes  in  the 
organization  or  functions,  Avhich  render  them  available  for  remedial 
purposes.  The  stimulant  or  sedative  power  is  not  incompatible  with 
the  alterative.  The  latter  may  operate  at  the  same  time  with  one  of 
the  two  former,  either  conjointly  upon  the  same,  or  separately  on  a 
different  part  or  function.  But,  so  far  as  the  medicine  is  an  altera- 
tive, its  curative  influence  depends,  not  on  the  exaltation  or  depres- 
sion, general  or  local,  which  it  may  produce,  but  on  changes  wholly 
independent  of  these  effects,  and  which  are  usually  unappreciable,  or 
at  least  not  obvious  in  health.  In  fact,  the  name  is  generally  applied 
to  medicines  which,  so  far  as  regards  their  relation  to  the  system  as 
alteratives,  produce  no  readily  discernible  change  in  the  healthy 
state,  and  are  only  known  to  possess  remedial  powers  by  the  result 
of  their  use  in  disease. 

The  nature  of  the  change  effected  by  the  alteratives  may  be  a 
subject  of  conjecture,  speculation,  or  investigation ;  but  has  not  been 
determined;  for,  if  satisfactorily  known,  it  would  serve  as  a  ground 
of  distinct  classification,  and  the  medicine  would  be  removed  from 
the  class  of  alteratives,  into  another  founded  on  a  definite  basis. 
This  class,  therefore,  may  be  considered  as  a  temporary  and  conve- 
nient receptacle  of  those  otherwise  unclassifiable  medicines,  which 
experience  has  proved  to  be  useful  in  disease,  but  the  modus  operandi 
of  which  is  undetermined. 

I  have  said  that  we  may  speculate  in  relation  to  the  action  of 
alterative  medicines;  and  the  conclusions  to  which  we  may  be  con- 
ducted by  our  reasoning  on  the  subject  may  possibly  be  correct;  but, 
in  the  present  state  of  our  knowledge,  they  cannot  be  demonstrated 
to  be  so ;  and  the  best  that  can  be  said  of  them  is  that  they  are  highly 
probable. 

There  are  various  modes  in  which  alteratives  may  be  supposed  to 
act.  Thus,  they  may  change  the  condition  of  the  blood,  and  may  do 
so  either  chemically  or  dynamically;  that  is,  in  the  former  case,  by 
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taking  something  from,  or  adding  something  to  that  fluid  through  the 
influence  of  afiinitj,  or  by  causing  new  reactions  among  its  ingre- 
dients through  the  mere  influence  of  presence,  as  emulsin,  added  to 
a  watery  solution  of  amygdalin,  causes  a  reaction  resulting  in  the 
generation  of  hydrocyanic  acid;  or,  in  the  latter  case,  by  operating 
on  the  vital  susceptibilities  of  the  living  constituents  of  the  blood, 
and  changing  it  through  modifications  in  the  actions  of  these  con- 
stituents. The  chemical  result  might  be  produced  equally  in  the 
blood  removed  from  the  body,  and  destitute  of  life;  the  dynamic 
results  could  happen  only  in  the  fluid  while  still  living.  Thus,  alka- 
lies may  be  supposed  to  render  the  fibrin  of  the  blood  more  soluble, 
and  in  this  way  diminish  its  coagulability;  while  the  presence  of 
mercury  in  the  circulation  may  bring  about  the  same  result  by  pois- 
oning the  fibrin,  as  it  were,  and  afl"ecting  it  through  its  vital  prop- 
erties. 

Another  mode  in  which  the  alteratives  may  be  supposed  to  act,  and 
probably  do  act,  is  by  modifying  the  state  of  the  solid  tissues;  and 
here  too  they  may  either  exert  a  chemical  agency  upon  the  structure, 
combining  with  it,  or  in  some  measure  decomposing  it,  or  may  simply 
afi'ect  its  functions  through  its  vital  susceptibilities,  without  under- 
going any  change  themselves,  or  producing  any  chemical  change  in 
the  tissue.  A  highly  probable  operation  of  some,  if  not  most  of 
them,  is  to  stimulate  the  disintegrating  and  renovating  processes  con- 
stantly going  on  in  nutrition,  and  thereby  removing  diseased  struc- 
ture, the  place  of  which  is  supplied  with  new  structure,  either  healthy, 
or  disposed  to  become  so. 

A  third  method,  in  which  the  alterative  may  be  imagined  to  act, 
is  by  neutralizing,  decomposing,  or  eliminating  some  noxious  agent 
that  may  exist  in  the  system,  either  the  result  of  some  pathological 
process,  or  introduced  from  without.  Thus,  it  has  been  conjectured 
that  mercury  cures  syphilis  by  destroying  the  peculiar  contagious 
virus,  the  presence  of  which  in  the  body  causes  and  sustains  that 
disease;  colchicum  has  been  supposed  to  cure  gout  by  eliminating 
uric  acid  and  urea  through  the  kidneys;  and  there  is  good  reason  to 
believe  that  iodide  of  potassium  acts  favourably  in  lead-poisoning,  by 
dislodging  the  lead  from  its  seat  in  the  tissues,  and  forming  with  it  a 
compound  soluble  in  the  blood,  and  thus  capable  of  elimination. 

Still  another  mode  of  operation,  to  which  fancy  has  ascribed  the 
eflBciency  of  alteratives  in  certain  diseases,  the  cutaneous  eruptions 
for  example,  is  by  a  poisonous  action  on  the  sporules  of  microscopic 
fungi,  or  on  the  fungi  themselves,  which  may  be  imagined,  by  circu- 
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lating  in  tlic  blood,  to  take  root  in  various  tissues,  and  produce  dis- 
ease by  their  growth  and  propagation. 

Each  one  or  all  of  the  above  methods  of  alterative  action  may  pos- 
sibly be  true;  but  no  one  of  them  can  be  said  to  have  been  positively 
demonstrated;  and,  in  the  mean  time,  the  medicines  may  continue  to 
rank  with  the  alteratives,  until  experimental  investigation  shall  have 
satisfactorily  settled  their  claim  to  another  and  better  defined  position. 

The  alterative  property  is  by  no  means  identical  in  the  different 
individuals  of  the  class.  Each  probably  has  a  mode  of  action  more 
or  less  peculiar  to  itself,  adapting  it  specially  to  certain  curative  pui'- 
poses.  Thus,  mercury  has  extraordinary  curative  powers  over  inflam- 
mation, arsenic  over  chronic  cutaneous  diseases,  iodine  over  scrofula, 
and  colchicum  over  gout. 

It  is  obvious,  from  the  foregoing  remarks,  that  the  applicability  of 
the  alteratives  to  the  several  diseases  in  which  they  have  been  found 
useful  or  curative,  is  a  point  to  be  determined  only  by  experience.  It 
is  on  this  ground  alone,  and  not  that  of  d  priori  reasoning,  based 
upon  their  known  physiological  action,  that  their  special  application 
in  practice  must  rest.  There  is  little,  therefore,  to  be  said  of  them 
in  common,  in  relation  cither  to  their  cfi'ccts  on  the  system,  or  thera- 
peutic application.  Each  one  of  them  must  be  considered  separately 
in  all  its  relations. 

Most  of  the  medicines  here  treated  of  as  alteratives  have  also 
other  properties,  which  might  attach  them  to  other  classes  of  medi- 
cines; and,  again,  there  are  many  medicines  which,  though  usually 
employed  in  reference  to  certain  well-known  physiological  methods  of 
operating,  and  therefore  considered  in  other  classes,  have  also  altera- 
tive properties,  which  render  them  occasionally  useful  in  diseases,  in 
Avhich  the  class  with  which  they  are  associated  are  not  indicated. 
Thus,  mercury,  which  is  the  most  efficient  alterative,  often  does  good 
by  increasing  the  various  secretions,  and,  in  one  of  its  combinations 
is  an  excellent  cathartic,  and  in  another  a  tolerably  certain  emetic; 
on  the  other  hand,  tartar  emetic,  which  is  usually  employed  for  its 
sedative  or  emetic  property,  or  for  its  stimulant  influence  over  the 
secretions,  sometimes  does  good  in  disease  without  any  discoverable 
modification  of  the  functions,  or,  in  other  words,  by  an  alterative 
operation.  These  accessory  qualities  are  either  considered  incident- 
ally to  the  main  property  upon  which  the  classification  of  the  medi- 
cine depends,  or  serve  as  the  basis  of  a  double  or  triple  position  in 
difierent  classes,  as  their  relative  importance  may  seem  to  demand. 
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I.  MERCURY. 

HYDRARGYRUM.  U.S.,  LoncL,  Ed.,  Buh. 

Syn.  Quicksilver.  — Argentum  Yivum. 

Though  known  to  the  ancients,  mercury  does  not  appear  to  have 
been  used  by  them  as  a  medicine.  The  Arabian  physicians  em- 
ployed it  externally  in  cutaneous  diseases;  and,  in  the  same  mode 
of  application,  it  was  recommended  in  syphilis  by  Widmann,  in  a 
work  published  in  1497;  but  the  noted  Paracelsus,  who  flourished 
in  the  earlier  part  of  the  following  century,  is  said  to  have  been  the 
first  to  venture  on  its  internal  use.  I  shall  first  treat  generally  of 
its  effects  on  the  system,  and  therapeutic  application,  and  afterwards 
of  its  several  preparations,  with  what  is  peculiar  to  each. 

1.  Effects  on  the  System. 

Given  in  very  small  quantities,  so  as  to  produce  no  obvious  phy- 
siological effect,  mercury  often  operates  most  beneficially  in  disease. 
More  largely  administered,  it  gives  rise  to  a  peculiar  condition  of 
system,  attended  by  certain  characteristic  phenomena,  which,  in  the 
aggregate,  are  produced  by  no  other  cause  or  combination  of  causes. 
One  of  the  first  and  most  striking  of  these  symptoms  is  sore-mouth 
with  salivation.  Hence,  this  systemic  effect  of  mercury  may  be 
distinguished  as  its  sialagogue  ojjeration;  not  that  the  affection  of 
the  mouth  is  at  all  essential  to  the  condition,  but  because  it  is  one  of 
the  most  characteristic  and  available  signs.  Some  give  the  name 
of  mercurialism  to  this  general  influence  of  the  metal;  and  it  is 
perhaps  as  convenient  as  any  other.  Under  these  two  heads  of  its 
insensible  operation,  and  its  sialagogue  influence  or  full  mercurialism, 
together  with  that  of  its  local  action,  may  be  considered  all  the  phy- 
siological effects  of  mercury,  and  its  remedial  applications.  In  rela- 
tion to  those  effects  of  certain  mercurials  which  serve  to  rank  them 
in  other  classes,  as  the  purgative  effect  of  calomel,  the  emetic  of 
turpeth  mineral,  and  the  caustic  of  corrosive  sublimate,  they  will  be 
fully  considered  elsewhere,  and  may  be  left  out  of  view  in  this  place, 
where  we  are  to  consider  mercury  in  reference  to  its  peculiar  or 
alterative  properties. 

a.  Local  Effects. 

In  its  pure,  uncombined  state,  the  metal  is  quite  without  topical 
effect,  and  any  irritation  that  may  seem  to  proceed  from  those  of  its 
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preparations  in  Avhich  it  exists  mainly  in  minute  division,  as  tlio 
mercurial  ointment  for  example,  may  be  ascribed  citlier  to  the  ma- 
terial -with  ■\vliich  it  is  incorporated,  or  to  some  chemical  cliange  of 
the  metal  itself.  Its  insoluble  proto-combinations,  as  calomel  and 
the  black  oxide,  are  very  slightly  irritant;  its  insoluble  dcuto-com- 
binations,  as  the  red  oxide  and  subsuiphate,  are  much  more  so; 
and  its  soluble  compounds  of  the  latter  character,  as  corrosive  sub- 
limate and  red  iodide,  are  extremely  irritant,  and  even  corrosive  or 
caustic.  Of  course,  when  taken  into  the  stomach,  there  is  the  same 
difference  in  their  irritant  influence  upon  the  alimentary  mucous 
membrane.  Hence,  while  the  preparations  first  mentioned  occasion 
little  disturbance  in  the  stomach  and  bowels,  the  latter  and  more 
acrid  compounds  not  unfrequently  cause  vomiting  and  purging,  and, 
in  large  doses,  may  excite  violent  and  even  fatal  inflammation. 

b.  Insensible  Operation. 
This  is  the  genuine  alterative  operation  of  the  medicine;  as  its 
remedial  influence  is  exerted  with  little  or  no  obvious  disturbance 
of  the  healthy  functions.  Nevertheless,  a  close  observation  will 
sometimes  detect  evidences  of  its  action,  even  in  health.  There 
is  not  unfrequently  some  uneasiness  in  the  stomach  and  bow- 
els, occasionally  amounting  to  slight  griping  pains;  and,  if  the 
stools  are  examined,  they  will  be  found  in  general  of  a  deeper  or 
brighter  yellow  than  in  their  normal  condition.  It  is  evident  that 
the  alterative  action  is  exerted  chiefly  on  the  liver,  the  function  of 
which  is  somewhat  augmented.  In  consequence  of  the  increased 
secretion  of  bile,  the  peristaltic  action  of  the  bowels  is  moderately 
promoted;  and  it  is  from  the  presence  of  the  same  agent,  probably, 
that  the  sensations  above  referred  to  are  experienced.  In  some 
persons,  the  susceptibility  of  the  liver  to  this  influence  is  so  great, 
that  very  minute  doses,  even  a  single  grain  of  the  blue  pill,  or  one- 
quarter  of  a  grain  of  calomel,  will  produce  a  sensible  efiect;  and 
three  grains  of  the  former,  or  a  grain  of  the  latter  vrill  operate  as  a 
cathartic,  with  bilious  stools.  In  others,  less  susceptible,  there  will 
only  be  a  slight  increase  in  the  softness  of  the  passages,  and  a  some- 
what greater  tendency  to  alvine  evacuation;  while  in  others,  again, 
no  apparent  efiect  whatever  will  be  experienced.  Why  the  liver 
should  feel  more  sensibly  than  other  organs  this  first  impression  of 
the  medicine  is  quite  intelligible.  The  absorption  takes  place,  not 
through  the  lacteals,  but  the  radicals  of  the  veins  which  empty  into 
the  vena  portse;    and   the  medicine  is,  therefore,  first  distributed 
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throughout  the  liver,  coming  into  intimate  contact  with  its  secreting 
tissue,  and  acting  upon  this,  before  it  can  reach  the  system  generally 
through  the  hepatic  vein,  and  the  ascending  cava.  A  portion  of  it 
may  possibly  be  carried  out  again  with  the  bile  into  the  bowels,  and 
another  portion  be  detained  in  the  tissue  of  the  liver ;  so  that  but  a 
small  part  of  the  medicine  administered  may  enter  the  general  circu- 
lation. Hence,  probably,  it  is,  that  no  sensible  influence  is  exerted 
upon  the  system  at  large.  Nevertheless,  experience  has  shown  that 
other  therapeutic  effects,  besides  those  dependent  on  a  change  in  the 
hepatic  function,  are  often  experienced  from  this  insensible  operation 
of  mercury;  and  some  of  the  medicine  must  consequently  escape  the 
secretory  and  detaining  force  of  the  liver,  and  enter  into  the  general 
system.  If  this  explanation  is  correct,  the  external  application  of 
mercury  should  be  attended  with  less  of  this  preferable  influence 
upon  the  liver;  and  such  has  been  uniformly  the  result  of  my  own 
observation.  Few,  I  presume,  would  expect  so  energetic  an  altera- 
tive action  on  the  liver  from  mercurial  inunction,  as  from  the  internal 
use  of  calomel  or  the  blue  pill ;  and  yet  the  sialagogue  operation  can 
usually  be  thus  obtained  with  great  facility. 

c.  Sialagogue  Operation,  or  Full  3Iercurialism. 

This  may  be  induced  in  two  methods;  either  rapidly,  by  large 
doses  at  once,  or  more  gradually  and  safely,  by  small  doses  more  or 
less  frequently  repeated.  The  effect  is  very  complicated ;  the  most 
prominent  phenomena  being  sore-mouth  with  salivation,  excitement 
of  the  circulation,  increase  of  the  secretions  generally,  a  more  rapid 
absorption,  more  or  less  disturbance  of  the  digestive  function,  and  a 
gr,eater  sensitiveness  of  the  nervous  system.  Each  of  these  eff"ects 
requires  a  separate  notice. 

jSalivation. — Ptyalism.  The  first  phenomenon  presented  is  often 
a  whitish  appearance  of  the  lower  gums,  probably  owing  to  opacity 
of  the  epithelium.  Soon  afterwards  the  gums  are  seen  to  be  some- 
what swollen,  rising  up  between  the  teeth,  and  reddened  at  their 
edges.  At  the  same  time,  they  are  somewhat  tender  to  the  touch; 
and  not  unfrequently  pain  is  produced  at  the  roots  of  the  teeth,  by 
firmly  closing  the  jaws.  In  some  instances,  pain  in  the  throat  on 
swallowing  is  the  first  sign  of  the  action  of  the  medicine.  A  metallic 
taste,  as  of  copper  in  the  mouth,  is  also  among  the  first  symptoms; 
and  I  have  repeatedly  been  able  to  detect  the  approach  of  salivation 
by  the  peculiar  fetor  of  the  breath,  before  any  other  sign  had  pre- 
sented itself.     It  not  unfrequently  happens  that  the  above  symptoms 
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have  existed  for  some  time,  before  any  increase  of  saliva  appears; 
and  occasionally  there  is  at  first  even  a  dryish  condition  of  the 
tongue.  Sometimes,  however,  though  rarely,  the  salivation  or  ptyal- 
ism  has  precedence  of  all  the  other  phenomena.  There  is  also  an 
increased  production  of  mucus  in  the  mouth  and  fauces. 

For  therapeutic  purposes,  there  is  no  occasion  for  any  greater 
effect  on  the  moutli  tlian  as  above  described;  but  not  unfrequently, 
even  when  all  due  caution  is  observed,  the  affection  is  considerably 
increased.  The  gums,  tongue,  cheeks,  and  fauces,  one  or  all,  swell 
and  become  painful;  deglutition  is  painful;  the  teeth,  if  carious, 
begin  to  ache;  the  tongue  is  somewhat  furred,  and  indented  by  the 
teeth  at  its  edges;  the  saliva  is  discharged  copiously;  the  salivary 
glands  swell,  together  with  the  neighbouring  areolar  tissue;  and 
the  breath  is  very  offensive,  having  a  peculiar  fetor  which  dis- 
tinguishes the  mercurial  sore-mouth  from  all  other  analogous  affec- 
tions. 

Beyond  this  point  the  sore-mouth  should  never  be  allowed  to  pro- 
ceed, if  it  can  possibly  be  prevented.  But,  if  the  medicine  be  perse- 
vered with,  or  has  originally  been  given  in  too  large  a  dose,  and  in 
very  susceptible  persons  even  from  small  doses,  the  affection  some- 
times becomes  greatly  aggravated,  and,  in  its  severest  grade,  may 
be  considered  poisonous,  as  it  is  not  without  danger.  The  swelling 
internal  and  external  increases;  the  tongue  sometimes  projects  from 
the  mouth,  in  consequence  of  its  greatly  augmented  bulk,  and  is 
covered  with  a  very  thick,  soft,  yellowish-white  fur,  extremely  offen- 
sive to  the  smell;  the  parotid  and  submaxillary  glands  become  much 
enlarged  and  painful ;  the  patient  cannot  open  his  jaws,  swallows 
with  great  difficulty  and  pain,  and  is  wholly  unable  to  articulate; 
the  head  requires  to  be  supported  on  a  pillow,  and  the  saliva  runs  in 
streams  from  the  mouth;  the  odour  of  the  breath  is  insupportably 
fetid,  and  sometimes  scents  the  whole  apartment;  ulceration  of  the 
gums,  cheeks,  and  tongue  takes  place,  with  occasionally  copious  and 
exhausting  hemorrhage;  the  teeth  loosen  and  fall  out;  even  gan- 
grene of  the  soft  parts,  and  necrosis  of  the  alveolar  processes  some- 
times occur ;  and,  in  not  a  few  instances,  death  has  taken  place,  or 
recovery  has  been  attended  with  revolting  or  very  inconvenient  de- 
formity. One  of  the  greatest  dangers  is  from  the  hemorrhage; 
though  a  fatal  result  may  also  be  owing  to  the  joint  effect  of  gan- 
grene and  a  depraved  state  of  the  blood.  I  have  never,  however, 
witnessed  a  fatal  case  of  ptyalism ;  and,  with  due  caution  in  the  use 
of  the  medicine,  the  cases  must  be  extremely  rare,  indeed,  in  which 
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such  an  event  can  happen.  In  all  mj  intercourse  with  medical  men, 
I  have  heard  of  but  one  instance  in  which  the  fatal  result  might  not 
have  been  avoided;  and  in  that  case  death  was  ascribed,  whether 
justly  or  not  I  cannot  say,  to  the  local  effects  upon  the  mouth  in- 
duced bj  a  few  grains  of  blue  mass.  This  is  no  argument  against 
the  use  of  mercury  as  a  remedy ;  for  the  same  might  be  urged  against 
the  most  innocent  medicines,  which,  in  certain  peculiar  states  of  the 
constitution,  may  prove  highly  mischievous.  In  a  person  predis- 
posed to  cholera,  a  teaspoonful  of  castor  oil  may  bring  on  a  fatal 
attack ;  and  the  scratch  of  a  pin  has  occasioned  death  from  erysipe- 
las or  tetanus.  The  possibility,  however,  of  these  tremendous  effects 
from  mercury,  should  teach  us  always  to  be  most  watchfully  on  our 
guard  against  its  abuse. 

Excitement  of  the  Circulation.  Even  under  the  moderate  influence 
of  mercui-y,  the  circulation  is  often  accelerated;  and  I  have  some- 
times thought  that  I  could  detect  an  approaching  ptyalism,  even  before 
any  effect  had  been  produced  on  the  mouth,  by  a  peculiar  quick, 
jerking,  and  irritated  movement  in  the  pulse.  This  direct  effect  of 
the  medicine  on  the  circulation  is  much  increased  by  severe  sore- 
mouth;  and  not  unfrequently  a  fully  formed  febrile  condition  is  in- 
duced, with  frequent  pulse,  headache,  furred  tongue,  loss  of  appetite, 
and  various  nervous  derangement. 

Increase  of  the  Secretions.  This  is  one  of  the  most  prominent  and 
important  effects  of  mercury.  Not  only  is  the  salivary  secretion 
increased,  sometimes  enormously ;  but  there  is  perhaps  not  one  of  the 
secretory  functions  which  is  not  liable  to  be  similarly  affected,  though 
rarely  in  an  equal  degree.  The  hepatic  secretion  is  often  energetic- 
ally stimulated,  especially  when  the  medicine  is  administered  intern- 
ally. There  is  no  cholagogue  which  approaches  in  eflBciency  some  of 
the  preparations  of  mercury.  A  true  cholera  morbus,  with  copious 
vomiting  and  purging  of  bile,  is  not  unfrequently  induced  by  a  large 
dose  of  calomel.  It  has  been  already  stated,  that  an  increased  pro- 
duction of  this  fluid  may  result  from  doses  of  the  mercurials,  insufii- 
cient  to  cause  any  other  observable  effect  on  the  system.  I  consider 
this  as  one  of  the  most  certain  and  best  proved  effects  of  mercury; 
and,  though  it  has  been  questioned,  I  have,  from  personal  experience 
and  observation,  no  more  doubt  on  the  point  than  upon  the  cathartic 
property  of  castor  oil.  There  is  every  reason,  moreover,  to  believe 
that  the  pancreas  is  stimulated  to  increased  action.  It  is  certain  that 
copious  sweating  and  diuresis  occasionally  attend  the  operation  of  the 
medicine,  though  not  in  general  simultaneously.    A  soft,  rather  moist, 
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and  relaxed  state  of  the  skin  is  a  very  common  effect.  The  mucous 
secretion  is  also  promoted  in  all  the  different  membranes,  but  not 
often  very  greatly  increased,  unless  in  the  mouth  and  fauces. 

Absorption.  That  this  process  is  promoted  by  the  medicine,  is 
inferrible  from  the  obvious  loss  of  flesli  which  takes  place  during  the 
existence  of  mcrcurialism,  amounting  not  unfrequently  to  great  ema- 
ciation. It  is  probable  tliat  the  mercury  acts,  not  so  much  as  a  direct 
stimulant  to  the  absorbents,  as  by  promoting  that  molecular  change  or 
disintegration  of  structure,  which  always  occurs  in  the  performance 
of  the  various  functions,  even  that  of  nutrition,  and  thus  throwing  a 
greater  amount  than  in  health  of  the  detritus  of  the  tissues  into  the 
lymphatics  and  veins.  It  is  not  improbable  that  much  of  its  altera- 
tive action  in  disease,  is  owing  to  the  change  which  it  thus  produces 
in  the  intimate  structure  of  the  organs. 

Effects  on  the  Digestive  Organs.  These  are  always  disturbed  in 
full  mcrcurialism.  The  diminution  or  loss  of  appetite  is  among  its 
most  common  accompaniments.  Even  independently  of  the  local 
irritant  impression  on  the  alimentary  mucous  membrane,  produced  by 
the  more  acrid  preparations  of  the  metal,  there  is  a  disposition  to 
looseness  of  the  bowels,  and  not  unfrequently  a  purgative  effect,  re- 
sulting in  chief  from  the  increased  production  of  bile,  but  probably 
in  part  also  from  the  augmented  mucous  and  pancreatic  secretion. 

Effects  on  the  Nervous  System.  The  most  prominent  nervous  phe- 
nomenon of  mercurialization  is  an  increased  susceptibility  to  impres- 
sions; slight  causes  producing  a  disturbance  of  the  mental  equanimity, 
and  unpleasant  influences  of  all  kinds  having  more  than  their  ordi- 
nary effect.  A  fretful,  peevish  state  of  mind,  and  irritable  condition 
of  temper  are  not  uncommon;  and  restlessness,  wakefulness,  and 
general  uneasiness  are  frequently  added  to  the  other  sufferings. 
Much  of  this  may  be  owing  to  the  local  affection  of  the  mouth ;  but 
there  is  reason  to  think  that  the  nervous  centres  are  more  or  less  dis- 
turbed by  the  direct  contact  of  the  medicine,  as  it  is  carried  to  them 
with  the  blood.  In  very  severe  cases  of  mercurialism,  tremors  and 
convulsive  movements  are  sometimes  produced.  When  mercury  is 
received  into  the  system  by  inhalation,  it  is  said  to  be  peculiarly  apt 
to  cause  derangement  of  the  nervous  functions. 

Effects  on  the  Blood.  It  is  the  almost  uniform  testimony  of  writers 
and  observers  that  one  of  the  effects  of  mercury  is  to  lower  the  quality 
of  the  blood.  The  particular  changes  produced  in  this  fluid  will  be 
noticed  under  another  division  of  the  subject;  but  it  is  probably 
owing  to  its  deterioration  that  the  patient,  suffering  under  the  con- 
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tinued  and  considerable  influence  of  the  medicine,  is  apt  to  become 
pale,  with  a  puflfj  face,  and  edematous  extremities,  and  sometimes  a 
disposition  to  hemorrhage ;  though  I  do  not  remember  to  have  noticed 
the  last-mentioned  result  in  any  case  that  I  have  witnessed,  except  as 
an  attendant  upon  a  severe  affection  of  the  mouth  and  fauces. 

Convalescence  from  Mercurialism.  From  a  moderate  degree  of 
mercurialism,  if  the  medicine  be  omitted,  the  patient  begins  to  recover 
after  an  uncertain  length  of  time,  and  gradually  returns  to  health, 
with  no  other  effect  remaining  than  perhaps  a  greater  susceptibility, 
for  a  time,  to  the  morbid  influence  of  cold,  requiring  care  to  guard 
against  undue  exposure. 

The  more  violent  forms  of  the  affection  are  generally  slow  in  con- 
valescence; leaving  behind  them  sometimes  a  tendency  to  a  rapid 
decay  and  ultimate  loss  of  the  teeth,  and,  in  rare  instances,  deformity 
of  the  face  from  the  loss  of  portions  of  the  jaw  bone  or  from  contracted 
mouth,  adhesions  between  the  tongue  and  cheek,  and  difficulty  of 
separating  the  jaws,  in  consequence  of  ulcerated  surfaces  having 
united  together,  or  shrunk  in  the  healing  process.  I  have  seen  few 
or  no  cases,  in  which  the  health  appeared  to  have  undergone  perma- 
nent and  irreparable  injury;  but,  on  the  contrary,  have  known  very 
happy  changes  in  the  constitution  to  have  been  effected,  and  long- 
continued  morbid  tendencies,  occasionally  threatening  life  itself,  to 
have  been  to  all  appearance  permanently  eradicated. 

Difference  of  Suseeptihility .  There  is  in  different  individuals  very 
great  difference  of  susceptibility  to  the  sialagogue  operation  of  mer- 
cury. The  smallest  doses  ordinarily  given  will  sometimes  produce 
unexpectedly  violent  effects;  and  there  are  individuals  whom  it  is 
impossible  to  affect  by  any  quantity  which  it  is  at  all  prudent  to 
administer.  The  most  violent  and  threatening  case  of  mercurial  sore- 
mouth  that  I  have  seen,  occurred  in  a  young  woman  to  whom  I  gave 
eight  grains  of  calomel  in  the  course  of  three  days ;  and,  in  the  Penn- 
sylvania Hospital,  I  once  had  a  patient  who  was  profusely  salivated, 
as  I  was  assured  by  the  resident  physician,  by  one-third  of  a  grain 
of  corrosive  sublimate  in  two  doses.  Dr.  Burrows,  of  Jackson,  N.  C, 
in  a  letter  to  me  dated  January,  1844,  informed  me  of  a  case,  in 
which  five-eighths  of  a  grain  of  calomel  had  acted  powerfully  as  a 
sialagogue  upon  an  adult.  In  those  persons  whom,  from  idiosyncrasy, 
I  have  found  it  difiicult  or  impossible  to  salivate,  I  have  repeatedly  ob- 
served an  unusual  aptness  to  be  purged  by  the  medicine;  and,  in  such 
instances,  have  ascribed  the  constitutional  insusceptibility  to  this  very 
circumstance.     The  medicine,  being  absorbed  into  the  portal  circula- 
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tion,  and  distributed  through  the  liver,  is,  from  the  extraordinary  sus- 
ceptibility of  this  organ  to  bo  affected  by  it,  thrown  off  with  the  bile, 
which  serves  as  a  purgative  upon  entering  the  bowels.  Whctlier  such 
individuals  would  offer  an  equal  insusceptibility  to  the  sialagogue  ac- 
tion of  the  medicine,  introduced  into  the  system  by  inunction  or  cnder- 
mically,  I  have  never  experimentally  ascertained.  In  others,  with  a 
similar  constitutional  insusceptibility,  without  any  special  disposition 
to  be  purged  by  the  mercurial,  I  have  noticed  frequency  of  pulse  to 
be  induced,  without  alarming  symptoms  of  any  kind.  What  might 
have  been  the  ultimate  results  of  perseverance  I  cannot  say,  for  I 
have  never  carried  the  medicine  beyond  what  I  conceived  to  be  safe 
limits.  But  it  is  highly  probable  that  effects  on  the  nervous  system 
•would  have  been  produced,  similar  to  those  which  will  be  noticed 
directly  as  sometimes  resulting  from  the  habitual  inhalation  of  the 
vapour. 

Infants  are  remarkably  insusceptible  to  the  sialagogue  operation 
of  mercury.  Nevertheless  they  are  now  and  then  even  profusely 
salivated;  and,  where  the  salivary  glands  have  not  been  affected,  I 
have,  in  a  very  few  instances,  noticed  ulcers  of  the  mouth  produced, 
which  I  could  ascribe  only  to  the  medicine.  But  in  no  instance  have 
I  seen  injury  ultimately  result. 

Disease  often  greatly  affects  the  susceptibility  to  the  mercurial  im- 
pression. In  Bright's  disease,  at  least  that  variety  of  it  which  may 
be  ascribed  to  fiitty  degeneration  of  the  kidneys,  the  system  is  often 
affected  with  extraordinary  facility ;  while  in  certain  violent  and  ma- 
lignant fevers,  in  which  the  blood  is  greatly  diseased,  as  in  malignant 
cases  of  yellow  fever,  it  is  often  impossible  to  induce  salivation.  I 
once  saw  the  experiment  tried  in  a  young  man  extremely  ill  of  yellow 
fever.  Calomel  was  poured  into  him  in  indefinite  quantities,  and 
mercurial  ointment  was  most  energetically  applied  over  almost  his 
whole  surface,  but  without  success. 

Occasionally  mercury,  after  having  been  administered  for  some 
time  without  effect,  has  been  abandoned;  and,  after  a  long  interval, 
mercurialism  has  apparently  taken  place,  without,  so  far  as  was 
known,  any  renewed  exhibition  of  the  medicine. 

A  cumulative  effect  is  sometimes  also  exhibited  by  the  medicine. 
After  having  been  exhibited  for  some  time  without  obvious  pheno- 
mena, it  begins  to  operate  with  great  energy,  as  if  the  whole  quantity 
taken  had  come  at  once  into  action. 

Irregular  and  Poisonous  Effects.  Ordinary  mercurialism,  as 
already  described,  may  be  carried  so  far  as  to  prove  poisonous.    The 
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patient  may  die  of  hemorrhage  from  the  mouth,  of  the  exhausting 
effects  of  gangrene  and  necrosis  of  the  fauces,  jaws,  or  face,  or  of  a 
general  cachectic  condition,  aggravated  by  the  local  affection. 

But  there  are  also  abnormal  effects  of  mercury,  which  may  become 
sources  of  danger  or  solicitude.  Sometimes,  instead  of  throwing 
itself  mainly  upon  the  mouth  and  neighbouring  parts,  it  acts  more 
especially  upon  the  great  vital  organs,  producing  much  disturbance 
of  their  functions,  and  profound  debility.  Such  a  condition  is  de- 
scribed by  Dr.  Pearson,  as  sometimes  resulting  from  the  abuse  of 
mercury  in  the  hospitals.  The  symptoms,  stated  by  him,  are  small 
and  frequent  pulse,  precordial  anxiety,  pale  and  contracted  counte- 
nance, great  nervous  agitation,  and  alarming  general  weakness.  In 
this  condition,  death  sometimes  follows  any  sudden  effort,  such  as 
rising  from  bed  and  attempting  to  walk.  I  have  never  witnessed 
this  effect  of  mercury. 

When  given  in  states  of  system  in  which  the  blood  is  already 
greatly  depraved,  and  especially  when  there  is  existing  ulceration 
with  a  phagedenic  tendency,  or  disposition  to  passive  hemorrhage  or 
gangrene,  mercury  has  sometimes  appeared  to  aggravate  the  affec- 
tion, causing  a  more  rapid  progress  of  disorganization,  and  hastening 
the  fatal  issue;  perhaps  producing  it,  when  it  might  otherwise  have 
been  avoided.  This,  however,  is  not  peculiar  to  mercury.  Any  other 
agent  which  has  the  property  of  lowering  the  quality  of  the  blood, 
of  diminishing  its  plasticity,  and  impairing  as  well  its  reparative  as 
its  supporting  properties,  Avould  have  the  same  effect.  It  has  thus 
proved  injurious  in  certain  cases  of  scrofulous,  syphilitic,  and  cancer- 
ous cachexia,  and  other  analogous  conditions  of  system.  It  may 
have  even,  in  some  instances,  so  far  impaired  the  blood  through  its 
own  unaided  influence,  as  to  give  an  aggravated  and  alarming  char- 
acter to  any  accidental  wound  or  ulcer.  It  has,  however,  no  special 
tendency  to  cause  ulceration  elsewhere  than  in  the  mouth;  and  here 
the  affection  is  a  mere  result  of  the  inflammation,  though  no  doubt 
aggravated,  and  rendered  more  difficult  of  cure  by  the  depraved  state 
of  the  blood  in  some  cases. 

Sometimes  mercury,  instead  of  acting  as  usually  upon  the  mouth, 
throws  its  whole  force  apparently  on  the  nervous  centres,  producing 
paralytic  'phenomena,  and  other  evidences  of  impaired  nervous  power. 
This  is  said  sometimes  to  have  been  the  case  where  it  has  been  ad- 
ministered internally;  but  I  have  never  witnessed  the  effect,  and 
have  no  doubt  that  the  result  has  often  been  ascribed  to  the  mercu- 
rial influence,  when  it  was  nothing  more  than  a  sequence,  and  really 
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dependent  on  other  causes,  perhaps  upon  the  very  disease  vrhicli  the 
mercury  was  given  to  relieve.  But  there  is  no  reason  to  doubt  tho 
occurrence  of  a  state  of  system,  to  which  the  name  of  Bhakinfj  pahi/ 
or  mercurial  j^alsi/  has  been  given,  as  an  effect  of  liabitual  exposure 
to  the  vapours  of  the  metal.  This  affection  is  most  apt  to  occur 
among  the  workmen  engaged  in  mctallurgic  or  manufacturing  pro- 
cesses, in  which  the  air  becomes  necessarily  more  or  less  impregnated 
with  the  vapour  of  the  metal,  as  in  the  mining  and  melting  of  mer- 
curial ores,  the  silvering  of  mirrors,  etc.  The  constant  inhalation  of 
these  vapours  is  said  to  occasion  wandering  pains;  mental  hebetude; 
trembling  of  the  muscles,  beginning  in  the  arms,  and  extending  more 
or  less  over  the  body;  sometimes  stammering;  vertiginous  sensations, 
and  failure  of  the  memory;  and  at  length,  if  the  exposure  continue, 
paralysis,  epileptic  convulsions,  delirious  hallucinations,  imaginary 
terrors,  coma,  and  death.  Sometimes  palsy  of  one  or  more  of  the 
limbs  has  been  noticed,  as  an  attendant  or  result  of  severe  mercu- 
rialism  of  the  ordinary  character. 

An  eruptive  affection,  variously  denominated  eczema  mercuriale, 
erythema  mercuriale,  lepra  mercurialis,  and  hydrargyria,  sometimes 
accompanies  mercurial  influence,  but  whether  always  an  effect  of  the 
mercury  may  be  doubted.  The  eruption,  as  I  have  seen  it,  has  ac- 
companied profuse  sweating,  proceeding  from  other  causes  than  the 
mercury,  and,  like  the  ordinary  sudamina  or  miliary  eruption  so  com- 
mon in  that  state  of  skin,  might  have  been  ascribed  as  fairly  to  those 
other  causes  as  to  the  mercury.  The  affection  consists  in  the  eruption 
of  innumerable  minute  vesicles,  with  more  or  less  redness,  itching  and 
soreness,  and  a  rough  feeling  under  the  fingers,  sometimes  extending 
over  the  whole  body.  They  often  at  the  first  glance  appear  like 
small  papulge,  but  a  close  examination  shows  that  they  are  filled  with 
a  clear  liquid.  In  two  or  three  days  this  has  become  turbid  and 
opaque,  and  the  vesicles  attained  the  size  of  a  pin's  head;  after 
which  they  generally  dry  up,  and  desquamation  of  the  skin  follows. 
They  are  said  occasionally  to  break,  and  produce  excoriated  surfaces, 
which  discharge  serum  copiously,  like  those  of  eczema  rubrum,  and 
from  which,  when  they  heal,  the  epidermis  separates  in  large  flakes, 
and  sometimes  with  the  loss  of  the  hair  and  nails.  I  have  never  seen 
anything  which  could  be  at  all  ascribed  to  mercury  exhibit  these 
latter  phenomena;  though  I  have  frequently  witnessed  similar  cases 
of  eczema  rubrum,  which,  if  mercury  had  by  accident  been  taken, 
would  probably  have  been  ascribed  to  it.  I  have  little  doubt  that 
the  fatal  cases  of  mercurial  eczema,  reported  by  some  writers,  were 
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independent  of  mercury,  and  liad  but  an  accidental  connection  with 
that  medicine. 

Excessive  sweating  is  sometimes  caused  by  the  mercurials,  and  is 
accused  of  having  produced  dangerous  exhaustion. 

As  to  the  various  chronic  shin  diseases,  ih.Q  imins  in  the  hones  ivith 
nodes,  the  chronic  enlargement  of  the  lymphatic  glands,  the  idcers 
like  those  of  syphilis  in  the  fauces  and  ujyon  the  surface  of  the  body, 
the  iritis,  etc.,  etc.,  which  have  been  ascribed  to  mercury,  I  believe 
that  it  is  wholly  guiltless  of  all  of  them. 

Treatment  of  Excessive  3Iercurialism.  For  the  sore-mouth,  weak 
astringent  washes  may  be  used,  as  infusion  of  green  tea,  galls,  sage, 
or  cinchona,  water  acidulated  with  sulphuric  acid,  or  solution  of  ace- 
tate of  lead,  sulphate  of  zinc,  sulphate  of  copper,  or  alum.  I  have 
usually  employed  acetate  of  lead,  in  the  proportion  of  two  or  three 
grains  to  the  fluidounce  of  water;  though  it  has  the  disadvantage  of 
temporarily  blackening  the  tongue  and  teeth,  by  forming  sulphuret 
of  lead.  Solution  or  honey  of  borax,  and  tar-water,  or  smearing 
the  inflamed  parts  with  tar  itself,  have  been  recommended.  Velpeau 
directs  his  patients  to  rub  a  little  powdered  alum  on  their  gums,  three 
or  four  times  a  day.  Dr.  Watson  has  found  nothing  better,  for  cor- 
recting the  excessive  flow  of  saliva,  than  a  mouth-wash  composed  of 
one  part  of  brandy  to  four  or  five  of  water.  Tincture  of  iodine,  or 
the  compound  tincture  diluted  with  water,  is  said  to  have  proved  very 
efiicacious.  To  correct  the  offensive  odour,  solutions  of  creasote, 
chloride  of  soda,  or  chloride  of  lime  in  water  may  be  used ;  one  part 
of  either  of  these  substances  being  dissolved  in  100  parts  of  Avater. 
Charcoal,  in  fine  powder,  has  been  employed  for  the  same  purpose. 
When  there  are  painful  or  obstinate  ulcers,  they  may  be  touched 
with  a  strong  solution  of  nitrate  of  silver. 

The  mercurial  must  of  course  be  suspended  on  the  occurrence  of 
unpleasant  symptoms.  Exposure  to  cold  and  dampness  should  be 
avoided,  and  the  patient  should  wear  flannel  next  his  skin.  It  is 
said  that  the  sudden  checking  of  profuse  salivation  by  a  cold  damp 
air  has  caused  internal  pains,  irritation  of  stomach,  and  even  convul- 
sions. To  relieve  the  local  pains  and  restlessness,  opium  may  often 
be  given  advantageously  by  the  mouth.  If  the  pain  and  swelling  of 
the  parotids  are  considerable,  leeches  may  be  employed  with  relief, 
and  even  blisters  may  be  applied  in  obstinate  cases.  Should  the 
tongue  be  much  swollen,  leeches  should  be  applied  under  the  chin. 
The  saline  laxatives  may  also  be  given,  and,  if  there  is  fever  with  a 
hot  skin,  the  neutral  mixture  or  eff'ervescing  draught.    Certain  medi- 
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cines,  taken  internally,  have  been  much  praised  as  liaving  peculiar 
eflBciency  in  arresting  the  mercurial  influence.  Among  tiie  sub- 
stances recommended  for  this  purpose  are  tartar  emetic,  acetate  of 
lead,  nitre,  iodine,  sulphur,  and  chlorate  of  potassa.  The  last-men- 
tioned salt  has  been  used  with  great  supposed  advantage  by  MM. 
Ilerpin  and  Blache.  They  give  from  thirty  grains  to  a  drachm  in 
the  course  of  the  day,  and  cure  their  patients  in  from  four  to  six 
days.  {Bull,  de  Thcrap.,  xlviii.  26  and  120.)  I  tried  it  thoroughly 
in  one  case;  but  finding  no  advantage  whatever  to  accrue  from  the 
medicine,  have  not  since  employed  it;  others,  however,  have  had  a 
more  satisfiictory  experience.  In  prostration,  with  gangrene  or  ne- 
crosis, it  will  be  necessary  to  have  recourse  to  quinia,  opium,  the 
fermented  liquors,  and  nutritious  food.  In  anemic  cases,  the  chaly- 
beates  should  be  employed. 

Should  the  poisonous  action  described  by  Pearson  be  induced,  the 
patient  should  be  removed  into  a  pure  air,  duly  stimulated,  and  nour- 
ished with  milk,  or  other  easily  digested  and  nutritious  food. 

For  the  nervous  disorders  resulting  from  the  inhalation  of  the 
vapours  of  mercury,  and  all  other  cases  of  chronic  poisoning  from 
the  medicine,  iodide  of  potassium,  as  recommended  by  M.  Melsens, 
would  probably  be  the  best  remedy,  in  conjunction  with  tonics. 
From  five  to  ten  grains  or  more  may  be  given  three  times  a  day. 
In  these  cases,  it  is  probable  that  the  metal  is  fixed  in  the  cerebral 
or  nervous  tissue,  from  which  there  may  be  good  hope  that  the  iodide 
will  disengage  it.  If,  upon  re-entering  the  circulation,  it  should  pro- 
duce salivation,  this  would  soon  cease  with  the  discharge  of  the  metal 
by  the  emunctories,  and  no  harm  would  result. 

For  the  afiection  of  the  skin  (eczema  mercuriale),  the  best  treat- 
ment consists  of  demulcent  lotions,  emollient  baths,  and,  in  case  of 
fever,  the  saline  laxatives  and  refrigerant  diaphoretics. 

Excessive  sweating  must  be  combated  by  sulphate  of  quinia  and 
the  mineral  acids. 

2.  Mode  of  Operation. 

That  mercury  is  absorbed  is  proved  by  the  following  facts.  When 
rubbed  upon  the  skin  it  in  part  disappears.  After  administration,  it 
has  been  detected  by  chemical  tests  in  the  blood,  saliva,  perspiration, 
bile,  and  urine,  and  is  said  to  have  been  found  in  the  metallic  state 
in  the  brain,  bones,  cellular  tissue,  lungs,  etc.  Infants  affected  with 
syphilis  are  asserted  to  be  treated  eflfectually  by  the  administration 
of  mercurials  to  the  nurse.     After  the  use  of  sulphur  for  some  time, 
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the  exhibition  of  mercury  has  been  followed  by  blackening  of  the 
skin ;  from  which  it  is  inferrible  that  both  substances  were  thrown 
out  of  the  circulation  with  the  cutaneous  transpiration,  and  com- 
bined after  elimination  to  form  the  black  sulphuret  of  mercury. 
Gold,  worn  about  the  person  of  individuals  under  the  influence  of 
mercury,  is  said  to  become  whitened  by  amalgamating  with  that 
metal  escaping  with  the  perspiration.  Should  all  these  statements 
not  be  admitted  as  sufficiently  authentic,  enough  will  still  remain,  of 
which  there  can  be  no  reasonable  doubt,  to  establish  the  fact  of  the 
absorption  of  the  metal.  It  is  not  necessary  to  suppose  that  it 
enters  the  blood  in  an  uncombined  state.  On  the  contrary,  it  may 
be  considered  as  almost  certain  that,  when  presented  in  a  finely 
divided  state,  either  incorporated  with  other  substances,  or  in  the 
form  of  vapour,  to  any  absoi'bing  surface,  whether  that  of  the 
alimentary  mucous  membrane,  the  pulmonary  air-cells,  or  the  skin, 
it  meets  before  absorption,  or  in  the  act  of  being  absorbed,  with  sub- 
stances which,  by  combining  with  it,  render  it  soluble  in  the  blood. 
M.  Mialhe  has  shown  that  metallic  mercury,  in  contact  with  the  air 
and  the  solution  of  an  alkaline  chloride,  is  partially  converted  into 
the  soluble  bichloride  of  mercury,  or  corrosive  sublimate,  and  may 
in  this,  if  in  no  other  mode,  find  access  into  the  circulation.  The 
simple  fact  that  its  efl'ects  upon  the  system  are  obtained,  no  matter 
to  what  surface  capable  of  absorption  it  may  be  applied,  is  alone  a 
sufiicient  proof  that  it  operates  through  this  agency. 

Admitting  then  that  all  the  mercurial  efiects,  except  those  strictly 
topical,  result  from  its  entrance  into  the  circulation,  the  next  in- 
quiry which  suggests  itself  is,  in  what  method  precisely  it  produces 
these  efl'ects. 

It  is  a  very  common  opinion,  which  seems  to  rest  on  incontro- 
vertible evidence,  that  it  aflects  the  character  of  the  blood  itself. 
After  the  occurrence  of  sore-mouth,  this  fluid  is  stated,  when  drawn 
from  the  body,  to  present  the  bufiy  coat  of  inflammation.  The  ex- 
periments of  Dr.  Samuel  Wright  have  determined  that  its  solid  con- 
stituents are  notably  diminished,  including  albumen,  fibrin,  and  red 
corpuscles;  that  it  abounds  in  fetid,  fatty  matter;  and  that  it  is 
more  than  ordinarily  prone  to  decomi^osition.  The  coagulability  is 
impaired,  and  the  coagulum  softer  than  in  health.  The  pallid  aspect 
of  those  under  its  influence  proves,  without  the  necessity  of  experi- 
ment, the  deficiency  in  red  corpuscles.  That  the  mercurial  should 
produce  these  results  by  a  direct  chemical  agency,  is  an  idea  wliolly 
incompatible  with  the  minuteness  of  the  quantity  absorbed.     The 
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best  explanation  seems  to  be,  tliat  it  operates  upon  the  vital  |)roj)- 
erties  of  the  red  corpuscles  and  fibrin,  lowering  their  grade  of  vital 
energy,  and  disposing  them  to  fatty  degeneration.  Hence  the  ex- 
cess of  fat,  at  the  expense  of  these  ingredients.  The  offensive  odour 
of  the  fatty  matter  is  another  evidence  of  tlie  deterioration,  whicli 
has  been  undergone  in  the  change.  The  huffy  coat  evinces  only  a 
relative  excess  of  fibrin  over  the  red  corpuscles,  not  an  absolute 
excess  of  the  former,  and  cannot  be  admitted  as  proof  of  a  sthenic 
condition  of  the  blood.  This  depreciation  in  the  character  of  the 
circulating  fluid  is  probably  one  of  the  agencies,  through  which  mer- 
cury exercises  its  therapeutic  influence.  It  no  doubt  contributes  to 
the  cachectic  condition,  which  characterizes  the  prolonged  and  ex- 
cessive action  of  the  medicine. 

But  mercury  has  also  a  direct  influence  over  the  various  solid 
tissues,  which  it  affects  according  to  their  several  peculiarities  of  sus- 
ceptibility. Its  general  action  appears  to  be  irritant.  The  heart  is 
stimulated  to  increased  action.  The  tissues  of  the  mouth  appear  to 
be  peculiarly  susceptible,  and  to  suffer  accordingly.  The  digestive 
apparatus  feels  the  disturbing  influence,  in  part  perhaps  from  the 
direct  action  of  the  mercury,  but  probably  still  more  from  sympathy 
with  the  inflamed  mouth,  and  the  injurious  influence  of  the  impaired 
blood.  The  various  secretory  functions  are  stimulated,  in  order  that 
they  may  eliminate  the  injurious  agent.  I  have  already  endeavoured 
to  explain  why  the  hepatic  function  is  specially  affected.  The  ex- 
cessive flow  of  saliva  may  be  referred  in  part  to  the  stomatitis. 
There  can,  I  think,  be  little  doubt  that  mercury  has  a  special  ten- 
dency to  act  on  the  salivary  glands,  and  that,  independently  of  the 
sore-mouth,  it  would  promote  their  secretion  in  a  greater  degree 
than  any  other  except  the  hepatic;  but  there  is  as  little  doubt  that 
the  existence  of  the  stomatitis  adds  very  greatly  to  its  efiiciency  in 
this  respect,  through  the  well-established  physiological  law,  that  a 
gland  is  stimulated  by  any  irritation  of  the  tissue  near  which  its 
secretory  duct  opens. 

But  probably  the  most  important  alterative  influence  of  mercury 
is  exerted  upon  the  ultimate  organic  constituents  of  the  tissues,  on 
which  it  may  be  supposed  to  act  as  upon  the  living  constituents  of 
the  blood,  hastening  their  disintegration,  and  thus  revolutionizing  in 
some  degree  all  the  working  parts  of  the  system,  through  the  re- 
moval of  the  old,  and  the  substitution  of  new  structure.  That  it 
has  such  an  operation,  is  proved  by  the  rapid  emaciation  which 
takes  place  during  mercurialization.     The  effete  matters  resulting 
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from  tliis  disintegration  are  thrown  into  the  blood,  whence  they 
escape  by  the  excretory  outlets.  Hence  in  part  probably  the  foreign 
fetid  matter  in  the  blood,  and  the  stimulant  influence  on  the  glands 
whereby  it  is  eliminated.  Hence,  moreover,  the  loaded  state  of  the 
saliva,  which,  from  the  analyses  given  by  Simon,  contains  an  in- 
crease of  solid  ingredients  over  the  normal  proportion. 

In  general  there  is  reason  to  believe  that  mercury  is  rapidly 
eliminated  from,  the  system,  which  seems  to  be  less  tolerant  of  its 
presence  than  of  most  of  the  other  metals.  Thus,  Orfila  states 
that,  in  his  experiments  on  animals  with  different  metallic  salts,  he 
has  found  that,  after  they  had  been  administered  for  some  time, 
while  lead,  copper,  and  silver  could  be  detected  in  the  tissues  at  the 
end  of  six  or  eight  months  from  the  date  of  their  omission,  mercury 
had  generally  disappeared  in  eight  or  ten  days,  and  had  been  found 
only  in  one  instance  so  late  as  the  eighteenth  day.  {London  Med. 
Times  and  Gaz.,  March,  1852,  p.  279.) 

But  this  elimination  seems  to  be  not  always  complete.  Reference 
has  already  been  made  to  the  fact,  that  mercurialization  has  come 
on,  in  some  instances,  to  all  appearance  at  least,  long  after  any  mer- 
cury had  been  taken  into  the  system.  It  is  possible  that,  in  the 
change  of  tissue  which  takes  place  under  its  influence  while  circu- 
lating in  the  blood,  there  may  be  matters  produced,  or  set  free, 
capable  of  forming  with  the  mercury  a  compound  insoluble  in  that 
fluid ;  or  chemical  reagencies  may  be  brought  into  existence  which 
may  serve  to  reduce  the  metal;  in  either  case,  the  insoluble  mer- 
curial is  deposited  in  the  tissue,  and  must  remain  until  some  influ- 
ence is  brought  to  bear  upon  it,  capable  of  effecting  its  re-solution. 
Hence,  possibly,  the  metallic  mercury  which  is  asserted  to  have 
been  found  in  the  brain  and  elsewhere.  Confirmation  of  this  view 
is  afforded  by  the  observations  of  Mialhe,  Melsens,  and  others. 
Thus,  Mialhe  has  shown  that,  in  the  presence  of  an  oxygenizing 
agent,  and  one  of  the  alkaline  chlorides,  mercury,  in  the  metallic 
state,  or  any  of  its  ordinary  insoluble  combinations,  becomes  soluble 
in  the  blood ;  and,  according  to  the  experiments  of  Melsens,  iodide 
of  potassium  has  the  similar  property  of  rendering  the  mercurials 
soluble.  Hence,  it  is  only  necessary  to  suppose  that  a  sufiicient 
excess  of  one  of  the  alkaline  chlorides  should,  under  favourable  cir- 
cumstances for  oxidation,  be  present  in  the  blood,  in  order  to  effect 
a  solution  of  the  deposited  metal,  and  thus,  detaching  it  from  the 
tissues,  to  bring  it  into  the  circulation,  once  more  capable  of  exer- 
cising its  peculiar  influence  on  the  system  at  large;  and  it  would 
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seem,  from  the  experiments  of  M.  Melsens,  that  iodide  of  potassium, 
given  largely,  and  absorbed  freely  as  it  certainly  is,  ought  to  produce 
the  same  effect.  Some  observations  made  by  Dr.  Wm.  Budd  aflbrd 
still  further  confirmation.  In  one  instance,  a  patient  who  had  taken 
mercury  largely,  but  none  for  five  months,  •was  put  on  the  free  use 
of  iodide  of  potassium,  and  in  a  few  days  was  profusely  salivated, 
with  all  the  characteristic  phenomena  of  racrcurialism.  The  mer- 
cury was  probably  set  free  by  the  iodide  of  potassium,  and  thus 
made  capable  of  acting;  and  Dr.  Budd  states  that  he  has  seen  many 
other  cases  of  exactly  the  same  kind.  (Sec  Brit,  and  For.  Mcdico- 
Ohir.  Rev.,  Jan.  1853,  Am.  ed.,  p.  158.) 

The  occasional  cumulative  action  of  mercury  may  be  explained 
on  a  somewhat  similar  principle.  The  metal  itself,  and  its  insoluble 
compounds,  can  act,  after  entering  the  stomach  and  bowels,  only  by 
becoming  soluble  there.  Ordinarily,  there  is  enough  of  one  of  the 
alkaline  chlorides  present  to  effect  this  object,  and  ordinarily,  there- 
fore, they  operate.  But,  if  this  should  not  be  the  case,  they  may 
remain  inert  until,  from  some  change  of  diet,  or  other  cause,  the 
materials  requisite  for  the  due  chemical  reaction  may  become  pre- 
sent, and  absorption  and  consequent  mercurialization  may  take 
place.  Whether  it  is  the  alkaline  chlorides,  or  some  other  agent 
that  operates,  the  result  may  be  the  same;  and  we  are  thus  offered 
a  satisfactory  theoretical  explanation  of  a  phenomenon,  otherwise 
but  very  vaguely  understood. 

3.   Therapeutic  ^pplicatimi. 

It  will  be  most  convenient  to  treat  of  the  remedial  uses  of  mer- 
cury, as  its  physiological  effects  have  already  been  treated  of,  first  in 
reference  to  its  insensible  or  proper  alterative  action,  and  secondly 
to  the  influences  it  exerts  in  the  state  of  full  mercurialism. 

a.  Uses  in  Heference  to  its  Insensible  Operation. 
It  will  be  remembered  that  the  influence  of  mercury,  when  given 
so  as  to  produce  no  observable  effect  on  the  system,  is  exerted  chiefly 
on  the  hepatic  function;  and  the  cause  of  this  preference  has  been 
explained.  It  is  with  a  view  almost  exclusively  to  its  alterative  action 
on  the  liver,  that  the  medicine  is  used  in  this  way.  But,  notwith- 
standing this  limitation,  it  will  be  found  that  the  varieties  of  morbid 
condition  are  not  few,  in  which  it  proves  highly  serviceable.  The 
immediate  aim  is  to  stimulate  and  regulate  the  hepatic  secretion;  but 
there  are  so  many  affections,  which  either  have  their  roots  in  disorder 
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of  this  function,  or  are  greatly  aggravated  by  it,  that  the  curative 
effects  of  the  remedy  are  greatly  diversified.  Besides,  even  when 
the  liver  itself  is  not  in  fault,  the  increase  of  its  function  may  oper- 
ate beneficially  by  depleting  from  the  portal  circulation,  and  thereby 
relieving  congestion  and  irritation  of  all  the  abdominal  viscera  which 
are  embraced  in  this  circulation.  The  secretion  of  bile  may  be  defi- 
cient, deranged,  or  excessive. 

1.  Deficient  secretion  is  indicated  either  by  scanty,  hard,  and  dry 
stools,  in  which,  though  the  bile  is  sufficient  to  give  colour  to  the  pas- 
sages, its  whole  quantity  is  very  small,  or  by  an  absence,  more  or  less 
complete,  of  the  bilious  colouring  matter.  Several  morbid  conditions 
are  connected  with  this  state  of  the  passages. 

A  slight  degree  of  it  may  be  attended  simply  with  constipation. 
The  bowels  act  sluggishly,  because  defectively  supplied  with  the  bile, 
which  is  one  of  their  normal  stimulants.  In  a  higher  degree,  it  in- 
duces a  condition  sometimes  considered  as  a  phase  of  dysjjepsia^ 
sometimes  rather  indefinitely  called  bilious  disorder,  which  is  marked 
by  epigastric  uneasiness,  feelings  of  vague  abdominal  discomfort, 
often  colicky  pains,  defective  appetite,  slight  fur  on  the  tongue,  per- 
haps some  sallowness  of  the  face,  and  more  or  less  mental  inertness, 
depression  of  spirits,  or  even  intellectual  aberration.  Jaundice  is  a 
still  higher  stage  of  the  same  disorder.  In  this  affection,  the  secre- 
tion of  bile  has  ceased,  the  stools  are  clay-coloured,  and  the  yellow 
colouring  matter  of  the  bile,  not  escaping  by  the  regular  emunctory, 
accumulates  in  the  blood,  and  is  thrown  off  in  the  urine,  upon  the 
skin,  and  everywhere  through  the  tissues.  All  the  above  disorders 
are  grades  of  the  same  affection,  which  has  its  foundation  in  torpidity 
of  the  liver ;  and  the  remedy  is  to  stimulate  that  organ  to  increased 
secretion.  From  two  to  eight  grains  of  the  blue  mass,  or  from  half 
a  grain  to  two  grains  of  calomel,  given  every  day  or  every  other  day 
at  bedtime,  and  followed  next  morning  before  breakfast  by  a  gentle 
laxative,  will  very  generally  restore  the  proper  colour  to  the  passages, 
and  remove  the  disorder.  In  the  slightest  cases,  the  cure  is  often 
effected  by  one  or  two  repetitions  of  the  smallest  dose;  in  the  severer 
and  more  lasting,  it  may  be  necessary  to  persevere  with  the  larger 
doses  for  a  long  time,  and  even  to  call  in  the  aid  of  other  measures. 
A  severe  and  obstinate  attack  of  jaundice  may,  I  believe,  often  be 
averted  by  directing  attention  to  the  stools  in  cases  of  slight  digestive 
derangement,  and,  upon  finding  them  deficient  in  colouring  matter, 
resorting  to  the  alterative  mercurial  treatment  here  pointed  out. 
In  another  set  of  complaints,  instead  of  constipation  there  is  loose- 
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ness  of  tlic  bowels ;  and  tlic  passages  consist  of  liquid  mattoi'S,  some- 
times but  sligbtly  tinged  witli  bile,  sometimes  -wliolly  destitute  of  it, 
and  resembling  oatmeal  gruel  in  appearance.  Hence  arises  a  not 
unfrequent  variety  of  diarrhoea;  and  I  have  occasionally  seen  our 
endemic  cholera  take  on  the  same  character;  the  discharges  being 
nearly  colourless.  Under  these  circumstances,  cither  from  torpor  of 
the  liver,  or  active  congestion  of  the  organ  interfering  with  its  func- 
tion, the  portal  blood  is  not  carried  through  it  with  the  ordinary 
rapidity,  and  consequently  accumulates  in  the  blood-vessels  of  the 
stomach  and  bowels,  which  relieve  themselves  by  excessive  secretion 
of  serous  or  muco-serous  liquid.  The  evacuations  are  sometimes  so 
copious  from  this  cause  as  to  involve  life  in  danger.  In  a  higher  state 
of  the  congestion,  or  a  peculiar  condition  of  the  blood,  the  vessels 
relieve  themselves  by  a  sort  of  hemorrhagic  exaltation;  the  blood 
oozing  from  extensive  portions  of  the  surface,  and  mixing  intimately 
with  the  mucus,  so  as  to  produce  copious  black,  tar-like  passages. 
This  is  melcvna.  All  these  conditions,  the  diarrhoea,  namely,  the 
cholera,  and  the  mclxna,  may  be  happily  treated  by  the  alterative 
use  of  mercury,  in  a  manner  somewhat  different  from  that  above 
recommended.  From  the  irritable  state  of  the  alimentary  canal,  the 
doses  suitable  in  constipation  might  endanger  an  increase  of  the  irri- 
tation. Very  small  doses  frequently  repeated,  and  combined  with 
small  doses  of  opium,  are  now  indicated.  One-sixth  of  a  grain  of 
calomel  with  one-eighth  of  a  grain  of  opium,  may  be  given  every 
half  hour,  hour,  or  two  hours,  according  to  the  urgency  of  the  case ; 
and,  if  a  speedy  checking  of  the  discharge  be  deemed  essential,  a 
grain  of  acetate  of  lead  may  be  added  to  each  dose.  These  doses 
should  be  continued  until  some  impression  is  made  on  the  disease, 
and  then  given  at  gradually  lengthening  intervals,  until  it  ceases; 
care  being  taken  not  to  push  the  medicine  so  far  as  to  cause  saliva- 
tion. Sometimes  it  will  l)e  found  useful  to  give  the  mercurial  on  this 
plan  only  every  other  day,  leaving  the  patient  without  medicine,  or 
at  least  without  the  mercurial  on  the  intervening  day. 

In  cholera  infantum,  and  the  diarrhoea  of  young  children,  deficient 
secretion  of  bile  is  an  exceedingly  common  element,  and  calls  for  the 
same  treatment.  In  these  cases,  the  dose  of  calomel  may  often  be 
reduced  with  propriety  to  one-twelfth  of  a  grain,  or  even  less,  every 
hour,  especially  when  there  is  vomiting  at  the  same  time  with  purg- 
ing. Not  unfrequently  there  is  excess  of  acid  in  the  primee  vi?e, 
evinced  either  by  the  sour  smell,  or  greenish  colour  of  the  intestinal 
discharges.     Here  the  blue  pill  or  mercury  with  chalk  may  be  sub- 
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stituted  for  the  calomel;  tlie  former  being  associated  with  prepai'ed 
chalk  or  oyster  shell,  in  cretaceous  mixtures.  One-quarter  of  a  grain 
of  the  blue  pill,  or  a  grain  of  the  mercury  with  chalk,  may  be  given 
every  hour  or  two,  until  bile  is  sufficiently  restored  to  the  passages. 
In  order  to  make  a  more  rapid  impression,  the  late  Dr.  Physick  was 
in  the  habit  of  treating  the  bowel  complaints  of  children,  over  two 
years  of  age,  with  much  larger  doses  of  calomel,  giving  two  grains 
every  two  hours  until  the  disease  was  checked.  I  have  occasionally 
imitated  the  practice,  with  the  effect  of  promptly  arresting  the  dis- 
charges ;  but  the  doses  should  not  be  repeated  more  than  three  or 
four  times,  on  any  one  occasion. 

In  the  diarrhcea  which  precedes  epidemic  cholera^  the  same  absence 
of  bile  in  the  passages  may  often  be  noticed,  and  should  be  treated, 
in  the  same  way,  with  the  minute  doses  of  calomel  and  opium  fre- 
quently repeated.  A  more  energetic  use  of  the  same  remedy  is,  I 
believe,  indicated  in  the  earlier  stages  of  the  fully  formed  cholera, 
in  which  the  utter  want  of  biliary  secretion  is  one  of  the  most  promi- 
nent symptoms,  and  its  return  one  of  the  most  favourable  signs. 
The  combination  of  calomel,  opium,  and  acetate  of  lead,  which  I  had 
long  used  habitually  in  the  profuse  colourless  diarrhoea  above  men- 
tioned, I  was  induced  to  resort  to,  upon  a  larger  scale,  in  the  first 
cases  of  cholera  which  occurred  to  me,  and  had  every  reason  to  be 
satisfied  with  my  success.  In  this  complaint,  it  is  important  to  make 
an  immediate  impression.  Instead,  therefore,  of  the  very  minute 
doses  given  in  the  less  rapid  and  dangerous  affection,  I  prescribe  half 
a  grain  or  a  grain  of  opium,  a  grain  or  two  of  calomel,  and  from  two 
to  four  grains  of  acetate  of  lead,  at  the  first  dose,  and  repeat  the 
combination  every  half  hour  or  hour  afterwards,  in  one-quarter  or 
one-half  the  quantity,  until  some  impression  has  been  made  on  the 
disease ;  a  large  sinapism  being  at  the  same  time  applied  to  the  abdo- 
men, and  an  anodyne  enema  administered. 

Not  unfrequently  this  deficiency  of  bile  in  the  passages  is  asso- 
ciated, as  an  accidental  accompaniment,  with  other  diseases.  When- 
ever it  so  happens,  there  is  the  same  indication  for  the  alterative  use 
of  mercury;  and  calomel,  or  some  other  mercurial,  should  be  asso- 
ciated with  other  remedies  in  the  treatment.  This  indication  is  often 
afforded  in  the  course  of  the  idiopathic  fevers,  and  various  phleg- 
masise,  and  the  same  rule  as  to  the  regulation  of  the  dose  may  be 
observed  as  in  the  former  cases;  that  is,  if  there  is  a  tendency  to 
irritation  of  stomach  and  bowels,  the  medicine  may  be  given  in  small 
and  often  repeated  doses ;  otherwise,  in  a  larger  dose  at  bedtime.     I 
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am  very  much  in  tlic  habit,  under  the  latter  circumstances,  of  asso- 
ciating from  one  to  three  grains  of  cak)mel,  witli  the  opium  and  ipe- 
cacuanha, often  indicated  to  procure  rest  at  night.  In  dyscnterij, 
in  which  the  secretion  of  the  liver  is  generally  diminished,  this  treat- 
ment is  prominently  indicated,  even  Avhen  there  may  be  no  intention 
to  exhibit  the  calomel  with  reference  to  its  antiphlogistic  influence. 

2.  Instead  of  simple  deficiency  of  bile,  there  is  often  a  j^erverted 
secretion,  as  shown  by  the  altered  colour  of  the  passages,  which  are 
now  dark-coloured,  brown,  or  black,  and  sometimes  acrid,  causing 
much  uneasiness  in  the  bowels.  The  colour  may  be  distinguished 
from  that  of  hemorrhage  by  the  absence  of  any  shade  of  redness 
when  the  stools  are  diluted.  I  have  repeatedly  noticed  that  this 
darkness  of  the  stools  is  the  first  step  towards  their  decolorization; 
implying  that  the  action  of  the  liver  is  deranged  before  being  sus- 
pended ;  and  a  very  gentle  interference  by  mercury,  under  these  cir- 
cumstances, is  often  sufficient  to  correct  the  disorder.  As  in  the 
preceding  condition  of  the  secretion,  there  may  be  attendant  upon 
this  either  a  constipated  or  loose  state  of  the  bowels;  in  the  latter 
case,  forming  a  disease  which  has  often  been  confounded  with  true 
meljena.  The  treatment  is  exactly  the  same  as  for  deficient  bile; 
the  larger  dose  at  bedtime  being  given  in  the  cases  with  torpid  bowels; 
the  smaller  doses,  distributed  at  short  intervals  through  the  day,  in 
those  attended  with  diarrhoea. 

3.  Singular  as  it  may  seem,  an  excessive  secretion  of  bile  by  the 
liver  will  generally  yield  with  great  facility  to  the  same  treatment, 
proving  that  it  is  not  merely  a  stimulant  influence  which  the  mercury 
exerts  on  the  liver,  but  that  its  action  is  really  alterative.  In  cholera 
morbus  and  bilious  diarrhoea,  both  characterized  by  excessive  dis- 
charges of  bile,  the  treatment  which  in  my  hands  has  always  acted 
most  kindly,  is  that  of  the  small  doses  of  calomel  and  opium,  repeated 
at  very  short  intervals,  as  above  described.  In  cholera  morbus,  after 
the  stomach  has  been  washed  out  by  free  draughts  of  chicken  water, 
or  some  other  demulcent  beverage,  let  one-sixth  of  a  grain,  each,  of 
calomel  and  opium  be  given  every  half  hour,  while  a  strong  sinapism 
is  applied  over  the  abdomen,  and  the  disease  will,  I  think,  be  gener- 
ally found  to  yield  speedily.  If  any  one  be  disposed  to  smile  at  the 
minuteness  of  these  doses,  let  him  try  the  plan,  and  afterwards  decide 
as  to  its  efficiency. 

The  foregoing  are  the  chief  uses  of  the  mei'curials,  so  administered 
as  to  produce  no  other  observable  effect,  than  alteration  from  a  mor- 
bid to  a  healthy  state  in  the  hepatic  and  digestive  functions.     That 
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they  may  be  beneficial,  in  the  same  doses,  in  those  aflFections  in  which 
they  are  ordinarily  exhibited  so  as  to  produce  ptyalism,  is  highly 
probable;  nay  almost  certain;  as  we  constantly  witness  the  desired 
result,  though  they  may  fall  short  of  salivating,  as  they  often  do, 
when  given  with  that  object.  They  are,  indeed,  not  unfrequently 
administered  purposely  in  such  affections  in  purely  alterative  doses; 
but  it  would  be  waste  of  space  to  enumerate  such  applications  of  the 
remedy  under  this  head;  as  they  are  to  be  considered  immediately  in 
connection  with  its  sialagogue  operation. 

b.  Therapeutic  Application  Connected  with  full  Mercurialism. 

The  uses  to  which  mercury  may  be  applied,  in  this  relation,  may 
be  arranged  under  1.  its  sialagogue  property,  2.  its  property  of  stimu- 
lating the  secretions,  3.  that  of  promoting  absorption,  4.  its  general 
stimulant  property,  and  5.  that  of  changing  the  condition  of  the 
blood  and  the  tissues,  which  may  be  designated  as  its  revolutionizing 
property,  under  which  may  be  ranked  its  antiphlogistic,  febrifuge,  and 
antisyphilitic  effects. 

1.  Uses  in  Reference  to  the  Sialagogue  Effect. 

Mercury  is  now  no  longer  given  purposely  for  its  effects  on  the 
mouth  and  salivary  glands.  These  are  considered  only  as  signs  of 
its  influence  on  the  system;  and  the  aim  is  always  to  produce  as 
little  of  them  as  possible,  compatible  with  other  objects.  Neverthe- 
less, there  is  no  doubt  that  they  are  in  themselves  often,  to  a  certain 
extent,  serviceable  in  disease;  so  that,  when  they  are  accidentally 
or  unavoidably  carried  beyond  the  degree  considered  desirable,  they 
are  by  no  means  always  an  unmitigated  evil.  It  is  even  highly  prob- 
able, that  a  much  more  profound  influence  is  sometimes  exerted  upon 
disease  by  that  amount  of  general  mercurialization  which  is  marked 
by  severe  ptyalism,  than  by  that  attendant  upon  the  mere  touching 
of  the  mouth.  The  ptyalism  itself  operates  advantageously  in  two 
modes ;  by  revulsion,  namely,  and  by  depletion.  In  both  these 
methods  it  serves  to  relieve  inflammation  of  the  neighbouring  parts, 
as  of  the  brain,  eyes,  ears,  and  air-passages.  The  amount  of  saliva 
lost  must  sometimes  act  with  considerable  depletory  effect  upon  the 
system  at  large,  and  thus  prove  serviceable  in  inflammations  more 
remotely  seated.  Sixteen  pounds  are  said  to  have  been  secreted  in 
twenty-four  hours ;  and,  as  the  saliva  of  mercurialism  contains  a  con- 
siderable proportion  of  organic  matter,  there  must  have  been,  in  such 
a  case,  very  considerable  loss  to  the  system.  But,  by  almost  uni- 
versal consent,  the  good  resulting,  in  either  mode,  from  excessive 
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ptjalism,  is  considered  insufficient  to  oiitweigli  the  positive  siilTcr- 
ings  and  possible  evils  which  may  result  from  it;  and  a  practitioner 
is  scarcely  thought  justifiable,  cither  in  aiming  to  produce  it,  or  in 
not  taking  all  due  precautions  to  restrain  it  within  proper  limits, 
when  he  may  deem  that  he  is  bound  to  run  the  risk  of  its  occurrence. 

2.  Uses  in  Reference  to  the  Stimulation  of  the  Secretions. 

This  influence  of  the  mercurials  may  often  be  taken  advantage  of 
therapeutically  with  great  effect.  A  condition  of  the  system  not 
unfrcqucntly  exists  in  febrile  diseases,  in  which  the  secretions  gen- 
erally are  deficient.  The  skin  is  dr}-,  the  mouth  is  dry,  the  urine 
is  scanty,  and  the  bowels,  when  not  affected  with  inflammation  or 
ulceration,  are  constipated  from  a  deficiency  of  the  intestinal  secre- 
tions, including  the  mucous,  hepatic,  and  probably  the  pancreatic. 
Under  these  circumstances,  no  matter  what  may  be  the  special  dis- 
ease, a  gentle  mercurial  influence  seems  to  be  indicated,  and,  accord- 
ing to  my  experience,  often  proves  serviceable.  It  should  be  brought 
about  by  the  mildest  and  least  irritant  measures.  I  generally  prefer 
for  the  purpose  the  mercurial  pill  or  blue  mass,  which  may  be  given 
in  the  dose  of  one  grain  every  two  hours,  until  the  slightest  sign  of 
its  action  upon  the  mouth  is  observable,  when  the  dose  should  be 
given  at  longer  intervals,  so  as  simply  to  maintain  the  degree  of 
effect  produced.  The  mercurial  may  often  be  usefully  associated,  in 
these  cases,  with  a  little  ipecacuanha,  say  one-sixth  of  a  grain  to  each 
pill,  when  it  is  specially  desirable  to  promote  perspiration,  and  a  little 
opium  also,  when  that  medicine  may  happen  to  be  indicated. 

To  promote  the  several  secretions,  mercury  is  not  often  given  by 
itself,  except  in  reference  to  the  hepatic ;  but,  whenever  it  is  desira- 
ble to  stimulate  this  function,  it  affords,  beyond  all  comparison,  the 
most  efficient  means.  I  have  already  treated  of  its  use  in  this  respect 
in  the  simple  alterative  doses,  which,  without  seeming  to  produce 
much  effect  on  the  organ  in  health,  have  a  remarkable  power  of  re- 
storing its  function,  when  torpid  or  deranged  from  disease.  But  it 
frequently  happens  that  a  more  powerful  impression  is  required,  such 
as  may  produce  an  obvious  effect,  either  by  purgation,  through  the 
quantity  of  bile  secreted,  or  by  the  constitutional  action  of  the  medi- 
cine. There  is  a  certain  degree  of  incompatibility  between  these 
effects  of  the  mercurials.  A\'hen  given  in  large  doses  so  as  power- 
fully to  stimulate  the  liver,  the  medicine  is  apt  to  be  carried  off  with 
the  bile  secreted,  before  it  can  reach  the  general  system,  so  that  this 
often  escapes  entirely.  More  will  be  said  on  this  subject  when  we 
come  to  consider  calomel  as  a  purgative.  So  far  as  the  hepatic 
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secretion  alone  is  concerned,  this  result  is  rather  desirable  than 
otherwise ;  as  the  end  wished  for  is  attained  without  the  inconvenience 
of  a  sore-mouth.  Hence  this  indication  is  often  better  met  by  full 
purgative  doses  of  calomel,  than  by  such  an  administration  of  it  as 
may  induce  mercurialism.  But  not  unfrequently  there  is  a  joint 
indication  for  the  latter  effect,  and  for  stimulation  of  the  hepatic 
function ;  and,  in  such  cases,  the  medicine  must  be  given  in  reference 
to  both  purposes,  either  by  dividing  the  doses,  or  adding  opium  in 
order  in  some  degree  to  control  the  purgative  tendency. 

Jaundice^  which,  as  before  stated,  will  often  yield  to  the  simple 
alterative  influence  of  mercury,  sometimes  requires  that  the  medicine 
should  be  carried  to  the  point  of  salivation  before  it  will  yield. 

Bilious  colic,  in  which  there  is  often  great  congestion  of  the  liver, 
with  repressed  secretion,  is  most  effectively  treated  with  calomel  and 
opium,  which  may  often  be  advantageously  carried  to  a  slight  ptyal- 
ism.  Two  grains  of  opium  and  from  four  to  six  grains  of  calomel 
may  be  given  at  once,  to  be  followed,  at  the  end  of  an  hour,  if  the 
patient  is  not  relieved,  by  half  the  dose,  and  in  another  hour,  under 
the  same  circumstances,  by  another  half;  after  which,  a  dose  of  sul- 
phate of  magnesia,  or  of  infusion  of  senna  with  the  same  salt,  may  be 
given,  and  repeated  at  proper  intervals  until  the  bowels  are  opened. 
Dysentery  is  another  disease  in  which  calomel  may  be  very  use- 
fully given,  with  the  view  of  promoting  the  biliary  secretion ;  and  the 
same  may  be  said  of  the  bilious  remittent  and  yellow  fevers;  but,  in 
these  complaints,  it  is  also  employed  in  fulfilment  of  other  indications 
to  be  mentioned  hereafter. 

In  fact,  in  all  diseases  whatever,  in  which  the  liver  refuses  to  act, 
whether  from  torpor,  or  excessive  irritation  with  active  congestion, 
the  mercurials  generally,  and  especially  calomel,  are  strongly  indi- 
cated; not  only  in  order  to  restore  the  bilious  matter  to  the  bowels, 
which  require  it  as  one  of  their  necessary  stimulants,  but  also  to  elim- 
inate from  the  blood  effete  matters,  which  might  otherwise  exercise 
an  injurious  influence  on  the  system. 

In  all  the  cases  in  which  the  object  is  specially  to  affect  the  secre- 
tion of  the  liver,  the  medicine  should  be  given  by  the  mouth;  as, 
being  absorbed  into  the  portal  veins,  it  is  thus  carried  directly  to  the 
seat  of  the  secretory  function,  and  exercises  its  full  influence  on  that 
function.  If  intended  to  affect  the  organization  of  the  viscus,  as  in 
hepatitis,  it  would  no  doubt  act  efiiciently  if  absorbed  from  the  sur- 
face of  the  body ;  for  it  then  enters  the  general  circulation,  and  ulti- 
mately reaches  the  liver  by  the  hepatic  artery,  through  which  it  is 
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brought  into  direct  relation  with  the  ultimate  structure,  as  engaged 
in  the  process  of  nutrition. 

On  the  skin  and  mucous  membranes,  it  is  probable  that  mercury 
operates  beneficially  by  stimulating  their  secretory  function,  and 
maintaining  them  in  that  soft  or  moist  state  which  is  essential  to 
their  healthy  condition.  Its  usefulness  in  chronic  cutaneous  erup- 
tions, and  chronic  inflamed  states  of  the  mucous  membranes,  may  be 
explained  in  part  in  this  way ;  but  it  probably  depends  more  upon 
the  revolutionizing  antiphlogistic  effect  of  mercury,  which  will  be 
treated  of  directly. 

In  consequence  of  its  general  property  of  increasing  the  secre- 
tions, mercury  is  not  unfrequently  prescribed  in  connection  with 
medicines  addressed  to  the  several  secretory  functions,  in  the  hope 
that  its  general  influence  may  thus  receive  a  special  direction.  Thus, 
with  the  diaphoretics  it  is  supposed  to  be  directed  specially  to  the 
skin,  with  the  expectorants  to  the  lungs,  with  the  diuretics  to  the 
kidneys,  and  with  the  emmenagogues  to  the  uterus.  I  am  not  quite 
sure,  though  I  have  often  used  mercury  in  such  combination,  that  I 
have  witnessed  very  decidedly  the  effects  referred  to.  Nothing  is 
more  certain  than  that  the  combination  often  answers  an  excellent 
therapeutic  purpose.  Thus  squill,  aided  by  mercury,  is  much  more 
efl^icient  in  curing  dropsical  diseases  of  the  chest,  than  without  such 
aid;  and  bronchitis  will  yield  to  mercury  and  the  expectorants  jointly, 
when  it  may  refuse  to  yield  to  the  latter  medicines  exclusively.  But 
it  is  probable  that  the  mercury  in  these,  and  in  all  other  analogous 
cases,  acts  therapeutically  much  more  by  a  direct  alterative  influence 
on  the  diseased  tissue,  than  through  any  increase  of  secretion  which 
it  produces.  Except  as  regards  the  hepatic  and  salivary  secretions, 
although  the  medicine  may  produce  a  slight  effect  upon  all  the  secre- 
tory functions  as  a  general  rule,  and  may  occasionally  excite  some 
one  of  them  specially,  as  that  of  the  skin  or  kidneys,  I  do  not  think 
it  can  be  depended  on  remedially  in  any  one  of  them;  and  I  am  not 
therefore  prepared  to  join  in  recommending  it  as  an  adjuvant  to 
other  medicines  upon  this  ground  alone.  I  do  not  think  that,  as  a 
general  rule,  it  renders  Dover's  powder  more  diaphoretic,  digitalis 
more  diuretic,  or  seneka  more  expectorant,  in  any  sensible  degree. 

3.  Uses  in  Reference  to  the  Promotion  of  Absorption. 

There  is  not,  I  think,  any  suflicient  proof  that  mercury  directly 
promotes  the  absorption  of  effused  liquids.  So  far  as  it  increases 
secretion,  and  thus  lessens  the  volume  of  the  blood,  it  may  indirectly 
produce  the  effect ;  and  may,  therefore,  in  cases  of  excessive  ptyalism 
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or  biliary  evacuations  from  its  use,  have  sometimes  operated  bene- 
ficially upon  this  principle;  but  assuredly  no  one  would  aim  at  pro- 
ducing absorption  through  such  an  agency.  Although,  therefore, 
mercury  has  been  recommended  in  dropsy  upon  this  ground,  and  has 
been  much  used  in  that  disease,  I  do  not  think  that  it  is  calculated 
to  be  of  any  service  whatever,  so  far  as  the  mere  absorption  of  the 
effused  liquid  is  concerned.  It  has  indeed  been  too  indiscriminately 
employed  in  that  aifection;  and  has  sometimes  acted  very  injuriously 
by  impairing  the  state  of  the  blood,  or  otherwise  debilitating,  in  cases 
where  influences  of  a  directly  contrary  character  were  all-important. 
In  the  dropsy  of  pure  ansemia,  and  that  dependent  on  fatty  degen- 
eration of  the  kidneys,  it  can  do  only  harm.  But  there  are  un- 
doubtedly cases  of  this  affection  in  which  it  is  extremely  useful,  not 
to  say  indispensable;  and  it  is,  therefore,  of  the  greatest  importance 
to  make  a  proper  discrimination.  The  varieties  of  dropsy  to  which 
it  is  adapted  will  be  mentioned  in  another  place.  All  that  I  wish  to 
call  attention  to  here,  is  that  it  should  not  be  used  indiscriminately 
in  the  affection,  on  account  of  any  supposed  property  of  favouring 
the  absorption  of  effused  liquids. 

But  mercury  is  very  useful  by  promoting  absorption  in  another 
way.  It  has  long  enjoyed  great  credit  as  a  deohstruent,  in  resolving 
and  dispersing  chronic  indurations  and  tumefactions  of  various  kinds, 
such  as  enlarged  glands,  thickened  ligaments,  osseous  swellings,  in- 
flammations, hardenings,  and  hypertrophy  of  the  different  tissues. 
So  far  as  still  existing  inflammation  has  anything  to  do  with  these 
conditions,  mercury  may  be  supposed  to  act  simply  through  its  anti- 
phlogistic property.  But  it  proves  useful  when  all  signs  of  inflam- 
mation have  disappeared,  and  sometimes,  perhaps,  when  there  is  no 
proof  that  it  has  ever  existed.  It  seems  in  these  cases  to  exercise  a 
direct  power  of  absorption.  The  effect  may  be  explained  without 
difliculty,  in  accordance  with  the  views  already  given  of  the  action 
of  mercury.  One  of  its  most  energetic  properties  is  that  of  pro- 
moting disintegration  of  the  tissues.  It  may  be  readily  conceived 
to  exert  this  property,  with  greater  relative  effect,  on  structures 
having  little  vital  power  of  resistance,  than  on  those  which  are  quite 
healthy.  If  this  be  the  case,  swellings  and  indurations  of  the  kind 
referred  to,  having  comparatively  feeble  vital  force,  yield  to  the  dis- 
integrating influence  with  greater  facility,  and  are  consequently 
diminished  more  rapidly  than  the  structure  around  them.  Of  course, 
the  debris  of  the  tissues  are  carried  off  by  the  absorbents,  or  veins, 
and  absorption  seems  to  have  been  promoted^;  jthe  fact,  however, 
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being,  that  this  function  is  stimulated  by  the  effete  matters  of  tlio 
decomposed  structures,  and  not  that  the  structures  disappear  tlirough 
increased  activity  of  absorption. 

As  an  example  of  the  good  effects  which  may  be  expected  from 
this  property  of  mercury,  beyond  the  mere  removal  of  the  tumefac- 
tion, may  be  adduced  the  relief  of  serious  organic  affections  of  the 
heart.  In  consequence  of  the  organization  of  the  fibrinous  exuda- 
tion of  endocarditis,  thickening  of  the  valves,  and  excrescences 
upon  their  surface  are  apt  to  remain,  either  impeding  the  onward 
flow  of  the  blood,  or,  through  imperfect  closure  of  the  valves,  giving 
rise  to  regurgitation.  Hence  hypertrophy  and  dilatation  of  the 
heart,  congestion  and  consequent  disease  of  the  great  viscera,  and 
ultimately  universal  dropsy.  In  such  cases,  indicated  by  abnormal 
sounds  of  the  heart,  if  treatment  be  commenced  before  serious  mis- 
chief has  been  accomplished,  there  is  reason  to  hope  that  a  moderate 
but  steady  course  of  mercury  may  prove  of  great  service,  by  effect- 
ing a  removal  of  the  offending  cause. 

In  all  cases  of  external  hardening  and  tumefaction,  the  mercury 
may  be  used  both  internally,  and  by  friction  with  the  ointment  or 
the  application  of  the  mercurial  plaster,  externally;  the  topical  use 
of  it  being  so  directed,  that  the  absorbed  medicine  may  be  made  to 
pass  into  the  abnormal  structure. 

4.  Uses  in  Reference  to  Creneral  Stimulation. 

It  has  been  stated  that  the  circulation  is  stimulated  during  mer- 
curialization.  The  nervous  centres  are  probably  similarly  excited. 
Even  the  disintegrating  property  is  perhaps  only  the  result  of  an 
excitant  influence  directed  to  the  nutritive  process.  Mercury  may, 
therefore,  be  regarded  as  a  universal  excitant  of  the  tissues.  On 
this  account,  it  may  be  used  advantageously  in  certain  cases  of 
debility,  in  which  there  may  be  no  reason  to  fear  its  influence  on  the 
blood.  Experience  has  shown  that,  in  the  typhoid  state,  the  blood 
does  not  materially  suffer  under  the  use  of  the  medicine;  and  there 
would  seem  to  be,  in  some  unknown  way,  an  opposition  between  the 
influences  of  these  two  agencies,  namely,  mercury  and  the  typhoid 
condition,  upon  the  circulating  fluid.  Consequently,  in  febrile  and 
inflammatory  diseases  which  are  disposed  to  fall  into  the  typhoid 
state,  mercury  is  useful  as  an  excitant,  while,  as  will  be  seen  here- 
after, it  often  serves  a  most  excellent  purpose  by  the  possession  of 
other  powers. 

5.  Uses  of  Mercury  as  a  Revolutionizing  Agent. 

There  is  a  wide  circle  of  diseases,  in  which  mercury  has  been 
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proved  by  abundant  experience  to  be  useful,  and  in  wbich  its  bene- 
ficial effects  cannot  be  referred  entirely  to  any  of  the  obvious  thera- 
peutic modes  of  action  hitherto  noticed,  or  to  any  combination  of 
them.  A  partial  explanation  has  been  sought  in  the  rather  vague 
dogma,  that  the  metal  exercises  a  revolutionizing  influence;  sub- 
stituting a  morbid  state  of  its  own  creation  for  that  previously  exist- 
ing, and,  having  thus  subverted  the  disease  against  which  it  may 
have  been  directed,  spontaneously  retiring  after  a  time,  and  yield- 
ing the  system,  in  a  sound  state,  to  the  government  of  its  own  legi- 
timate vital  forces.  It  will  be  readily  perceived  that  this  explana- 
tion consists  of  little  more  than  words,  [and  absolutely  explains 
nothing.  We  may  advance  a  step  further  in  the  solution  of  the 
problem.  It  has  been  already  stated,  more  than  once,  that  mercury 
has  the  property  of  promoting  the  disintegration  of  the  tissues;  in 
other  words,  of  stimulating  that  part  of  the  process  of  nutrition 
which  consists  in  the  removal  of  the  old  structure,  without  in  a  cor- 
responding degree  promoting  that  other  part  of  it,  the  business  of 
which  is  to  replace  the  loss.  It  may  be  supposed  to  produce  this 
effect  by  causing,  through  its  presence  in  the  blood,  a  more  rapid 
oxidation  of  the  ultimate  constituents  of  the  tissues.  But,  what- 
ever may  be  the  mode  of  operation,  the  effect  may  be  conceived  to 
be,  a  removal  of  the  old  structure  in  which  the  previously  existing 
disease  Avas  seated,  and  a  substitution  of  new  structure,  stamped 
with  its  own  readily  effaceable  characters.  The  morbid  processes 
which  mercury  has  thus  shown  itself  capable  of  subverting  are, 
among  others,  inflammation,  syphilis,  and  perhaps  fever. 

a.  Antiphlogistic  Action. — After  blood-letting,  there  is  prob- 
ably no  remedy  more  powerfully  antiphlogistic  than  mercury.  It  is 
not  upon  any  theoretical  grounds  that  this  opinion,  so  generally  re- 
ceived among  medical  men,  was  formed,  or  is  maintained.  It  rests 
solely  upon  observation.  Mercury  is  administered;  and,  as  soon  as 
the  sore-mouth,  indicating  its  effects  on  the  system,  is  perceived,  an 
amendment  of  the  disease  often  begins  to  take  place;  and  there  is  a 
regular  advance  towards  health,  under  the  continued  influence  of  the 
remedy.  This  has  been  so  often  seen,  and  so  often  continues  to  be 
seen,  in  the  daily  experience  of  practitioners,  that  nothing  but  a 
strong  prepossession  can  resist  the  weight  of  evidence,  in  proof  of 
the  extraordinary  antiphlogistic  powers  of  the  medicine.  There  are 
some,  however,  who,  admitting  its  powers,  are  deterred  from  using 
it  by  their  fears.  It  cannot  be  denied  that  mercury  is  capable  of 
doing  much  harm  if  abused;  but  of  what  powerful  medicine  cannot 
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this  be  said?  We  are  indebted  for  much  of  the  odium  •wliich  rests 
upon  it,  in  the  popular  mind,  and  of  which  empirics  are  ever  ready 
to  take  an  unprincipled  advantage,  to  the  reckless  al)use  of  it  in  the 
hands  of  careless  and  ignorant  practitioners,  and  to  a  want  of  caution 
in  its  use,  of  which  even  the  most  enlightened  among  our  predeces- 
sors wore  not  altogether  guiltless.  Now  that  the  properties  of  the 
medicine  are  better  understood,  it  is  wholly  unnecessary  to  incur  the 
risk  of  those  evils  which  were  formerly  but  too  frequent;  at  least, 
the  cases  are  extremely  few,  in  which,  if  judiciously  used,  it  will 
inflict  any  serious  or  lasting  injury.  I  have  been  in  the  habit  of 
prescribing  mercury  now  for  nearly  forty  years,  and  must  have  ad- 
ministered it  during  that  period,  in  public  and  private  practice,  to 
some  thousands  of  persons ;  yet  I  can  conscientiously  state  that  I 
have  not  seen  a  single  case,  in  my  own  practice,  in  which  I  was 
satisfied  that  the  remedy  left  any  permanent  ill  effect  behind  it, 
unless  perhaps  a  more  rapid  decay  of  the  teeth  in  a  few  instances; 
and  I  have  never  witnessed  an  instance  of  fatal  result.  I  am  fully 
convinced  that  it  may  be  used  as  safely  as  any  other  very  efficient 
remedy;  and  even  more  safely  than  many  which  might  be  mentioned, 
and  which  are  given  habitually  by  persons  who  profess  an  abhorrence 
for  mercurials.* 

As  to  the  method  in  which  mercury  acts  as  an  antiphlogistic,  some- 
thing may  possibly  be  ascribed  to  the  increase  of  the  secretions ;  but 
this  is  much  too  slight  to  be  the  chief  cause  of  its  favourable  effects, 
which  probably  depend  mainly  on  the  change  in  the  tissues  above 
referred  to,  and  its  influence  on  the  blood.  Some  attribute  the  effects 
chiefly,  if  not  exclusively,  to  the  latter  cause;  the  blood  being,  as 
they  suppose,  rendered  less  capable  of  supplying  matter  of  exudation 
to  the  inflammatory  process,  and  peculiarly  indisposed  to  the  forma- 
tion of  false  membrane.  It  is  to  cases  of  pseudomembranous  in- 
flammation, that  they  conceive  it  peculiarly  applicable,  in  consequence 
of  its  remarkable  antiplastic  property.  But  I  entertain  strong  doubts 
upon  this  point.  The  blood  during  ptyalism  is  apt  to  exhibit  the 
buffy  coat;  and  every  one  has  seen,  as  a  consequence  of  severe  mer- 
curial stomatitis,  abundant  exudation  of  matter,  bearing  at  least  a 
close  resemblance  to  false  membrane.     Besides,  in  the  treatment  of 

*  Not  less  than  eight  cases  of  death  are  recorded  in  one  of  the  London  journals, 
as  having  occurred  within  a  short  time,  in  England,  from  the  use  of  lobelia  by  a 
class  of  practitioners,  who  exclaim  against  mercury  as  a  poison;  yet  in  looking  over 
many  journals  for  years,  I  have  for  a  long  time,  to  the  best  of  my  recollection,  met 
with  no  recorded  instance  of  death  from  mercury. 
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serous  inflammation,  as  of  tlie  pleura,  pericardium,  and  peritoneum, 
though  the  disease  may  be  subdued,  we  discover  no  tendency  to  a 
disturbance  of  the  process  by  which  the  exuded  fibrin  undergoes 
organization,  as  union  between  the  opposing  surfaces  is  effected.  Nor 
is  the  efficiency  of  the  medicine,  according  to  my  experience,  best 
displayed  in  cases  of  plastic  inflammation.  I  am  quite  sure  that 
bronchitis  and  mucous  enteritis  yield  to  it  with  quite  as  great  facility 
as  pleurisy  or  peritonitis.  If  its  antiplastic  property  were  its  chief 
recommendation,  we  should  find  it  rather  injurious  than  beneficial  in 
the  inflammation  of  typhoid  diseases;  while,  in  my  experience,  it  is 
in  these  affections  that  it  displays  its  best  antiphlogistic  powers.  I 
believe  that  these  powers  depend  less  on  its  influence  upon  the  blood, 
than  on  the  change  it  produces  in  the  solids;  in  other  words,  upon  a 
revolutionizing  or  substituting  property,  which  unseats  existing  dis- 
eased action,  probably  by  disintegrating  the  tissue  in  which  it  is 
seated,  and  establishes  its  own,  by  replacing  the  removed  structure 
with  a  new  one  from  the  mercurialized  blood.  That  it  produces  in- 
flammation in  the  mouth,  is  no  proof  that  it  cannot  cure  ordinary 
inflammation.  The  stomatitis  of  mercury  is  peculiar,  and  I  have  no 
doubt  that  a  pre-existing  obstinate  inflammation  of  the  ordinary  kind, 
occupying  the  same  parts,  would  be  found,  upon  the  subsidence  of  the 
mercurial,  to  have  been  displaced  by  it.  The  great  advantage  of  the 
mercury  is,  that  the  specific  disordered  state  which  supersedes  the 
disordered  state  pre-existing,  whether  it  amount  to  inflammation,  as 
in  the  mouth,  or  to  a  mere  gentle  excitement  of  the  function,  as  in 
most  of  the  organs,  quickly  subsides  upon  the  removal  of  the  cause, 
and  leaves  a  normal,  though  possibly  a  somewhat  debilitated  condi- 
tion behind  it. 

Mercury,  however,  should  not  be  used  in  all  cases,  or  under  all 
circumstances  of  inflammation.  Except  in  hepatic  affections,  I  never 
use  it  when  the  disease  is  slight,  temporary,  and  readily  curable;  nor, 
indeed,  in  severe  or  chronic  cases,  when  I  have  reason  to  think  that 
they  will  yield  readily  to  the  ordinary  antiphlogistic  treatment.  In 
the  highest  stage  of  excitement,  during  the  first  few  days  of  the  dis- 
ease, it  is  not  usually  indicated.  It  does  not  so  readily  affect  the 
system,  probably  because  absorbed  with  more  difficulty;  and,  if  it 
succeed  in  making  the  mouth  sore,  does  not  seem  to  possess  the  same 
power  of  subverting  the  morbid  action  as  at  a  later  period,  while  it 
adds  its  own  general  excitation  to  that  of  the  existing  disease.  It  is 
best,  therefore,  in  common  vigorous  inflammations,  to  employ  first  the 
ordinary  antiphlogistic  measures,  as  bleeding,  purging,  the  antimo- 
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nials,  local  bleeding,  the  warm  bath,  low  diet,  etc.  In  very  many 
instances,  these  will  be  found  sufTicicnt  for  the  cure.  Not  un fre- 
quently, in  the  progress  of  this  treatment,  when  opium  at  night  be- 
comes admissible,  I  administer,  with  this  narcotic  and  ipecacuanha, 
from  one  to  three  grains  of  calomel  each  evening  at  bedtime,  with  a 
view  partly  to  a  more  ready  mercurialization,  should  that  become 
necessary,  and  partly  to  a  slight  alterative  influence,  which  may  tend 
to  sustain  the  hepatic  function,  render  the  bowels  more  soluble,  and 
exercise  a  gentle  excitation  of  the  secretions  generally.  ]>ut,  should 
the  disease  not  have  assumed  a  favourable  aspect,  and  should  it 
appear  in  any  degree  threatening  about  the  fourth  or  fifth  day,  I 
then  give  the  mercurial  with  a  view  to  its  full  eflfects  upon  the  system, 
regulating  the  dose  and  the  frc({uency  of  repetition,  in  accordance 
with  the  degree  of  supposed  danger.  In  general,  from  four  to  twelve 
grains  of  calomel  in  the  twenty-four  hours  are  sufficient,  which,  when 
opium  and  ipecacuanha  are  not  contra-indicated,  may  usually  be 
combined  with  one  or  both  of  these  medicines,  so  as  to  obviate  pur- 
gation, cause  a  tendency  to  the  skin,  and  add  in  other  respects  to 
the  comfort  of  the  patient.  In  very  urgent  cases,  the  mercurial 
may  be  increased;  but  more  than  a  grain  every  hour,  upon  an  aver- 
age, can  very  seldom  be  given  with  benefit,  as  even  this  quantity  is 
more  than  is  likely  to  be  absorbed. 

In  cases,  however,  of  iyplioid  inflammation,  or  others  of  an  asthe- 
nic character,  in  which  depletion  by  the  lancet  may  be  forbidden,  I 
commence,  immediately  after  purgation,  with  the  use  of  mercurials, 
with  the  view  to  salivation,  combining  with  them  whatever  other 
medicines  circumstances  may  seem  to  require.  But,  in  such  cases,  a 
smaller  amount  of  the  medicine  is  required  daily;  and  the  blue  mass 
may  often  be  usefully  substituted  for  the  calomel,  as  milder  and  less 
apt  to  disturb  the  bowels. 

There  are  other  special  inflammations  in  which,  from  their  rapid 
course  or  great  danger,  or  from  the  peculiar  facility  with  which  they 
yield  to  mercury,  this  medicine  should  be  used  from  the  outset, 
though  they  may  exhibit  no  tendency  whatever  to  the  typhoid  char- 
acter. To  this  category  belong  endopericarditis,  peritonitis,  severe 
submucous  and  pseudomembranous  laryngitis,  j^^^'^'^omembranous 
croup,  hepatitis,  and  iritis;  and  perhaps  meningitis  may  be  added  to 
the  list.  In  these  affections,  when  severe,  immediately  after  the  first 
bleeding,  a  cathartic  consisting  of  calomel,  wholly  or  in  part,  should 
be  administered,  and  this  should  be  immediately  followed  by  smaller 
doses  of  calomel  or  blue  mass,  given  at  such  intervals  as  to  bring  the 
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system  as  quickly  under  the  mercurial  influence,  as  may  be  consistent 
with  a  prudent  caution  against  excessive  salivation.  The  quantity 
administered,  during  the  day,  may  be  the  same  as  before  recom- 
mended for  acute  inflammation  in  general;  and,  as  in  that,  the  mer- 
curial should  be  associated  with  opium  and  ipecacuanha,  when  these 
are  not  contra-indicated. 

To  pseudomembranous  croup,  hepatitis,  and  iritis  the  above  re- 
marks are  peculiarly  applicable.  The  first  of  these  affections  is  so 
frequently,  and  so  speedily  fatal,  unless  the  progress  of  the  exudation 
can  be  checked,  the  second,  when  severe,  is  so  apt  to  end  in  a  disor- 
ganizing suppuration,  and  the  third  so  much  endangers  the  integrity 
of  vision,  that  as  speedy  an  impression  as  possible  should  be  made  by 
the  mercurial. 

In  p>seudomemhranous  croup,  from  the  moment  that  its  nature  has 
been  ascertained,  the  mercurial  plan  should  be  commenced.  After  a 
purgative  dose  of  calomel,  one-quarter  or  one-half  a  grain  may  be 
given,  every  half  hour  or  hour,  until  the  desired  effect  is  produced, 
or  the  remedy  can  obviously  be  no  longer  of  use.  It  acts  by  sub- 
verting the  inflamm'atory  process,  and  thus  preventing  the  further 
exudation  of  coagulable  lymph  from  the  membrane,  which  now  se- 
cretes mucus,  and  thus  produces  a  separation  of  the  fibrinous  layer, 
and  facilitates  its  expulsion  by  energetic  emetics.  The  doses  above 
mentioned  are  preferable  to  larger;  as  they  will  be  less  apt  to  purge, 
and  consequently  more  liable  to  be  absorbed,  which  is  the  object 
desired.  The  enormous  doses  which  have  sometimes  been  given  prob- 
ably defeat  their  own  end.  If  they  do  not  purge,  much  the  larger 
proportion  must  lie  inert  in  the  bowels. 

In  iritis,  mercury  is  an  almost  certain  remedy,  if  used  in  time,  not 
only  when  the  disease  is  of  syphilitic  origin,  but  also  in  cases  origi- 
nating in  the  ordinary  causes  of  inflammation.  It  should  be  given 
immediately,  and  steadily  persevered  with  to  salivation ;  but  not  to 
the  exclusion  of  other  antiphlogistic  measures. 

Hepatitis  is  probably  the  special  inflammation  in  which  mercury 
shows  its  most  extraordinary  antiphlogistic  powers.  With  due  deple- 
tion, and  early  employed,  it  is  an  almost  certain  remedy  in  the  acute 
form  of  the  disease,  as  it  occurs  in  this  climate. 

In  chronic  inflammations,  which  have  resisted  the  ordinary  anti- 
phlogistic method,  mercury  should  be  employed  without  hesitation; 
and  will  often  be  found  to  produce  the  most  prompt  and  happy  effects. 
Diseases  of  this  kind,  after  a  duration  of  months,  will  not  unfre- 
quently  enter  into  an  immediate  course  of  amendment  upon  the 
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establishment  of  tlic  mercurial  influence,  though  a  considerable  time 
may  be  required  for  effecting  a  complete  cure.  In  these,  it  will  often 
be  sufficient  to  commence  with  from  half  a  grain  to  a  grain  of  calo- 
mel, or  from  two  to  five  grains  of  the  blue  mass,  three  times  a  day; 
the  dose  being  increased,  if  no  observable  eff'ect  is  produced,  in  a  few 
daj^s.  It  is  highly  desirable  not  to  bring  about  too  poAverful  an  effect 
on  the  mouth,  as  the  patient  thus  becomes  disgusted  with  the  remedy, 
and  it  may  be  impossible  to  persevere  with  it  a  sufficient  length  of 
time  to  effect  a  complete  cure.  The  neglect  of  this  caution  is  prob- 
ably one  of  the  most  frequent  causes  of  failure  with  mercury  in 
chronic  diseases.  It  has  already  been  said  that,  from  the  experi- 
ments of  Orfila,  it  may  be  concluded  that  mercury  is  usually  expelled 
from  the  system  very  quickly;  no  evidence  of  its  presence  being  dis- 
coverable, as  a  general  rule,  after  eight  or  ten  days.  (See  page  250.) 
This  is  too  short  a  period  for  the  complete  subversion  of  a  fixed 
chronic  disease.  Hence,  when  the  local  effect  is  so  violent  as  to  ne- 
cessitate the  suspension  of  the  medicine,  it  is  all  eliminated  before  it 
has  produced  the  desired  effect;  and  the  disease,  if  moderated  for  a 
time,  is  not  eradicated,  and  may  afterwards  resume  all  its  original 
activity.  In  order  thoroughly  to  cure  certain  chronic  inflammations, 
it  is  advisable  to  sustain  a  moderate  influence  of  the  mercurial,  not 
only  for  weeks,  but  sometimes  for  several  months.  This  remark  is 
strongly  applicable  to  chronic  hepatitis^  in  which  mercury  is  by  far 
the  most  efficient  remedy,  but  in  Avhich  it  has  often  failed,  I  believe, 
from  being  too  urgently  pressed  at  first.  As  chronic  hepatitis  occurs 
with  us,  when  not  already  advanced  to  suppuration,  it  almost  invari- 
ably yields  to  a  carefully  managed  mercurialization,  sufficiently  long 
continued,  and  aided  by  the  usual  measures.  Blue  pill  is  here  pre- 
ferable to  calomel,  and  should  be  so  given  as  to  produce  only  the 
slightest  eff'ect  on  the  gums,  simply  sufficient  to  indicate  that  it  is 
acting. 

It  would  be  superfluous  to  designate  specially  every  inflammatory 
affection  in  which  mercury  may  be  used.  So  far  as  the  mere  in- 
flammation is  concerned,  there  is  no  exception  to  the  general  rule. 
There  are  contra-indications  offered  by  the  state  of  the  blood,  or  the 
special  vice  of  the  system  in  certain  diseases,  which  forbid  the  use  of 
the  medicine,  even  though  called  for  by  the  local  affection ;  but,  so 
far  as  the  inflammation  itself  is  concerned,  I  believe  that  it  is  always 
indicated.     These  contra-indications  will  be  noticed  hereafter. 

The  inflammations  which  may  be  considered  as  specific,  generally 
yield  to  the  remedy,  with  not  less  facility  than  the  phlegmonous. 
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In  acute  rheumatism,  after  due  depletion,  mercurialization  will  in 
general,  according  to  my  experience,  either  at  once  put  an  end  to 
the  disease,  or  very  favourably  modify  its  course.  The  plan  which 
I  have  usually  pursued  in  this  complaint  is  to  treat  the  case  for  the 
first  week  or  ten  days  by  bleeding,  purging,  the  antimonials,  and 
Dover's  powder,  with  which  a  little  calomel  is  given  at  bedtime ;  and 
if,  at  the  end  of  this  time,  the  disease  should  not  have  yielded,  to 
give  two  or  three  grains  of  calomel  with  ten  of  Dover's  powder,  every 
eight,  six,  or  four  hours,  or  smaller  doses  at  shorter  intervals,  until 
a  decided  impression  is  made  on  the  mouth;  then  to  diminish  the 
mercurial,  but  without  allowing  the  effect  to  subside  until  the  disease 
is  cured,  or  the  plan  altogether  abandoned.  In  chronic  rheumatism 
there  is,  I  believe,  no  one  remedy  comparable  in  eflRciency  with 
mercury,  carried  to  a  decided  impression,  and  continued  for  a  con- 
siderable time.  To  the  subacute  and  nervous  variety  the  medicine  is 
less  adapted;  to  the  former,  because  the  disease  in  general  readily 
yields  to  other  measures;  to  the  latter,  because  there  is  no  inflam- 
mation to  encounter. 

In  erysipelas,  when  indisposed  to  yield  to  the  ordinary  measures, 
I  have  found  mercurialization  useful;  but  it  is  seldom  necessary,  as 
the  disease,  in  ordinary  cases,  almost  always  ends  favourably  with- 
out it;  and,  in  the  malignant  cases,  it  is  not  so  much  the  local  aflec- 
tion  as  the  state  of  the  blood,  or  otherwise  depraved  state  of  the 
system,  which  is  the  source  of  danger,  and  mercury  has  no  favourable 
influence  over  the  latter  conditions. 

To  scrofulous  injiammation  mercury  is  generally  considered  in- 
applicable ;  and  yet  it  has  often  been  found  effectual,  especially  when 
locally  used,  in  dispersing  glandular  swellings  supposed  to  be  of  that 
character.  When  the  inflammation  is  produced  and  supported  by 
tubercles,  as  very  often  happens,  the  medicine  can  be  of  no  use;  for 
it  has  no  curative  power  whatever  over  that  deposit.  But,  so  far  as 
concerns  the  pure  inflammatory  process,  occurring  in  scrofulous 
patients,  without  such  complication,  it  is  probable  that  mercury  has 
the  same  influence  as  over  inflammation  in  general.  There  are, 
however,  serious  objections  to  its  use;  for,  admitting  that  the  exter- 
nal non-tuberculous  swellings  might  yield  to  it,  there  is  great  doubt 
as  to  the  propriety  of  dispersing  such  swelhngs,  wdiich  may  serve  as 
an  outlet  for  tendencies  that  might  otherwise  show  themselves  by 
tuberculous  deposition  in  the  internal  organs;  and,  as  will  hereafter 
be  more  fully  stated,  mercurialism  has  anything  but  a  favourable 
influence  over  the  scrofulous  diathesis. 
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b.  AxTiSYrillLITiC  Action. — Powerful  as  mcrcuriali/.ation  is  in 
ordinary  inflammation,  it  is  certainly  not  less  so  in  tlic  specific  in- 
flammation of  syphilis.  The  experience  of  centuries  cannot  have 
been  mistaken  upon  this  point.  From  the  first  introduction  of  mer- 
cury into  general  use  as  an  antiphlogistic  agent,  an  almost  unbroken 
voice  has  come  from  the  past  in  support  erf  its  efficiency.  It  is  only 
our  own  age  that  has  doubted.  To  me  it  seems  utterly  impossible 
that  our  predecessors  for  so  many  ages,  men  quite  as  capable  of  ob- 
serving as  ourselves,  should  have  been  mistaken  in  a  mere  matter  of 
fact,  such  as  that  now  under  consideration.  Their  views  may  have 
been,  and  no  doubt  often  were  erroneous;  and  they  were  certainly 
mistaken  in  their  opinion  of  the  exclusive  efficacy  of  mercury  in  this 
disease.  They  erred  also  in  believing  that  the  curative  efficiency  of 
the  medicine  had  any  relation  to  its  local  effects,  and  greatly  erred 
in  the  enormous  extent  to  which  they  often  carried  it  in  their  blind 
reliance.  But  that  they  generally  cured  syphilis  with  it,  and  that 
without  it  the  disease  was  fearfully  destructive,  I  cannot  conceive 
how  any  one,  not  altogether  distrustful  of  human  testimony,  can 
doubt.  To  say  that  my  own  observation  has  coincided  with  that  of 
our  predecessors  on  this  point,  can  add  no  weight  to  their  testimony; 
but  each  one  will  necessarily  be,  in  the  end,  guided  by  his  individual 
experience,  and  mine  has  been  such  that  I  cannot  but  believe  in  the 
great  efficiency  of  mercury  in  syphilis,  as  firmly  as  I  believe  any 
other  fact  in  medicine.  Nor  do  I  believe  that  any  other  single 
known  medicine  approaches  it  in  antisyphilitic  virtues.  There  is,  I 
think,  no  stage  of  the  disease  in  which  it  cannot  be  efficiently  used, 
from  the  first  appearance  of  the  chancre,  to  the  last  stage  of  ulcera- 
tion and  cachexia.  Though  chancres  will  undoubtedly  get  well  with- 
out mercury,  yet  they  will,  so  far  as  I  can  judge  from  personal  ob- 
servation, yield  more  readily  under  its  influence;  and  I  have  seen 
the  lowest  condition  of  shattered  health,  which  for  years  had  resisted 
various  treatment  under  the  idea  that  it  was  mercurial  disease,  get 
well  under  a  careful  administration  of  the  blue  mass,  as  if  cured  by 
a  charm.  There  are,  no  doubt,  depraved  states  of  system  occurring 
in  syphilitic  patients,  as  in  others,  in  which  mercury  proves  injurious 
by  further  impairing  the  blood.  These  will  be  referred  to  directly. 
But  in  the  pure  uncomplicated  disease,  with  no  taint  of  scurvy,  scro- 
fula, or  other  depravity  besides  its  own,  I  have  no  doubt  that  mer- 
cury is  the  most  reliable  remedy  in  all  its  states  and  stages,  with  the 
single  exception  of  iodide  of  potassium  in  the  rheumatic  pains,  and 
periosteal  swellings,  which  often  linger  after  the  other  symptoms. 
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Nor  can  I,  in  any  degree,  coincide  in  that  opinion  ■wliicli  ascribes 
to  mercury  effects  analogous  to  those  of  secondary  syphilis.  Gland- 
ular swellings,  ulcerations  similar  to  the  venereal  in  the  throat, 
various  eruptions  on  the  skin,  cutaneous  ulceration,  periosteal  nodes, 
and  rheumatic  pains  have  been  attributed  to  mercury;  and,  in  read- 
ing some  writers  on  the  subject,  one  might  almost  be  led  to  doubt 
whether  secondary  syphilis  really  existed,  and  to  imagine  that  what 
had  been  mistaken  for  it  was  really  mercurial  disease.  It  is  im- 
possible for  me  to  believe  in  these  supposed  effects  of  mercurials; 
because,  among  the  thousands  to  whom  I  have  given  the  medicine,  I 
have  never,  in  any  single  instance,  seen,  as  a  consequence  of  it,  any- 
thing which  I  could  mistake  for  a  venereal  affection.  It  is  true  that 
some  consider  the  phenomena  referred  to  as  the  conjoint  effect  of 
mercury  and  syphilis:  the  former  having  called  them  into  operation 
in  persons  affected  with  the  latter,  when  otherwise  they  might  not 
have  appeared.  But  the  source  of  fallacy  is  here  so  obvious,  that 
the  strongest  proof  would  be  required  to  establish  so  strange  an 
hypothesis.  A  disease  exists  with  a  certain  train  of  well-marked 
and  highly  characteristic  symptoms,  which  mercury  will  beyond  all 
controversy  occasionally  cure.  In  the  healthy  system,  mercury 
never  produces  symptoms  which  can  be  mistaken  for  those  of  the 
disease  in  question.  Yet,  given  to  a  patient  in  the  early  stage  of 
the  disease,  so  far  from  effecting  a  cure,  it  sometimes  generates  all 
the  subsequent  characteristic  phenomena,  which  now  take  the  name 
of  mercurial  disease.  It  seems  to  me,  that  only  an  exceedingly 
strong  prepossession  could  prevent  a  well-informed  man  from  seeing 
anything  but  absurdity  in  such  a  statement. 

Much  of  the  false  opinion  in  relation  to  this  imaginary  mercurial 
disease,  and  much  of  the  failure  to  cure  syphilis,  have  I  believe 
resulted  from  a  cause  already  referred  to  (See  page  267) ;  an  in- 
cautious use,  namely,  of  the  medicine,  in  consequence  of  which  a 
degree  of  stomatitis  has  been  induced,  which  rendered  its  omission 
necessary,  before  there  had  been  time  for  it  to  eradicate  the  disease. 
The  syphilitic  symptoms,  suppressed  for  a  time,  have  afterwards  re- 
turned, and  been  ascribed  to  the  mercury.  If  the  medicine  had  been 
given  cautiously,  and  continued  sufficiently  long,  the  disease  would 
have  been  eradicated,  and  none  of  the  secondary  symptoms  would 
have  shown  themselves.  I  once  had  a  case  strongly  illustrative  of 
this  view.  The  patient  had  been  long  affected,  and  was  reduced  to 
the  lowest  stage  of  debility,  with  ulcers,  eruptions,  etc.,  which  ap- 
peared to  me  obviously  of  syphilitic  origin.     I  was  assured,  however. 
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that  they  were  the  result  of  mercury,  wliich  had  been  taken  several 
times,  but  had  always  been  followed  by  a  return  of  the  symptoms, 
even  in  an  aggravated  form.  The  patient  was  extremely  susceptible 
to  the  influence  of  mercury,  and  on  each  occasion  had  been  severely 
salivated  by  a  small  quantity  of  the  medicine,  which  was  conse- 
quently relinquished.  I  administered  the  blue  mass  with  extreme 
caution,  and  succeeded  in  producing  but  a  comparatively  slight  effect 
on  the  mouth,  which  permitted  me  to  persevere  with  the  medicine 
for  a  considerable  time.  As  soon  as  the  mercurial  impression  was 
felt,  the  symptoms  of  the  disease  began  to  decline;  and  the  amend- 
ment continued  to  go  on  progressively  till  a  perfect  cure  was  accom- 
plished. I  saw  the  patient,  from  time  to  time,  for  a  long  period 
afterwards,  and  thus  had  an  opportunity  of  knowing  that  the  cure 
was  permanent. 

c.  Febrifuge  Action. — Though  mercury  has  frequently  been 
given  in  fevers,  with  the  simple  view  of  subverting  the  disease,  we 
have  no  reason  to  suppose  that  it  has  any  special  febrifuge  virtue. 
That  it  is  of  great  use  in  certain  febrile  diseases  cannot  be  denied; 
but  it  probably  operates  simply  by  correcting  some  unessential  con- 
dition associated  with  the  fever,  accidentally  or  otherwise,  but  which 
may  very  much  aggravate  the  disease,  and  prove  the  cause  of  a  fatal 
termination  if  not  obviated.  Whenever  inflammation  attends  an 
idiopathic  fever,  and  refuses  to  yield  to  such  ordinary  antiphlogistic 
measures  as  may  seem  to  be  indicated,  mercury  should  be  resorted 
to;  and  there  are  few  diseases  of  this  character  which  do  not  some- 
times offer  occasion  for  the  use  of  the  remedy. 

In  the  bilious  remittent  fever,  calomel,  carried  to  full  mercurialism, 
is  probably,  next  to  sulphate  of  quinia,  the  most  eflScient  remedy  in 
violent  or  obstinate  cases.  It  is  indicated  by  the  congested  state  of 
the  liver,  and  the  frequently  defective  secretion  of  that  organ;  but 
the  chief  ground  upon  which  its  employment  rests  is  that  of  experi- 
ence ;  the  case  seldom  terminating  unfavourably,  when  mercurialism 
has  been  established.  Though  now  rendered  unnecessary,  in  the 
vast  majority  of  cases,  by  the  success  with  which  the  cinchona  alka- 
loids are  employed,  yet  if  these  have  failed,  or  from  any  cause  be 
forbidden,  and  the  case  has  assumed  a  threatening  character,  calomel 
should  be  employed  with  a  view  to  salivation.  It  may  be  given  in 
the  dose  of  a  grain  every  two  hours  till  its  effects  on  the  mouth  are 
produced,  and  then  diminished  or  suspended.  It  is  not  unfrequcntly 
associated  with  the  nitrous  powder,  when  the  skin  is  hot  and  dry, 
the  pulse  strong,  and  the  stomach  free  from  irritation.     In  the  low 
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typhoid  state  In  "which  the  fever  sometimes  ends,  with  a  dry  tongue 
and  scanty  secretions  generally,  I  prefer  the  blue  pill,  given  as  "will 
be  explained  directly  in  enteric  fever. 

Yellow  Fever  affords  a  strong  indication  for  the  use  of  mercury, 
in  the  almost  perfect  torpidity  of  the  liver,  which  fails  to  perform 
its  functions,  at  the  very  time  that  its  action  becomes  important  in 
order  to  depurate  the  blood.  It  is  highly  probable  that  the  absorbed 
poison  acts  directly  on  the  circulating  fluid,  causing  a  rapid  disin- 
tegration of  the  red  corpuscles,  and  a  consequent  excess  of  yellow 
colouring  matter,  which  ought  to  find  an  outlet  through  the  liver, 
and,  failing  of  this,  gives  to  the  surface  the  jaundiced  hue  so  charac- 
teristic of  yellow  fever  in  its  second  stage.  But  in  this  fever,  even 
more  strongly  than  in  the  bilious  remittent,  it  claims  to  be  employed 
on  the  basis  of  experience.  The  observation  has  frequently  beeij 
made,  and  the  truth  of  it  generally  admitted,  that  whenever  mercurial 
ptyalism  can  be  fairly  induced  in  yellow  fever,  the  patient  recovers. 
Exceptions  to  the  universality  of  the  rule  certainly  exist,  but  it  is  as 
certainly  true  to  a  very  great  extent.  The  opponents  of  mercury 
maintain  that  its  success  is  only  apparent;  as  in  the  violent  and 
fatal  cases  it  fails  to  salivate,  while  those  in  which  it  produces  the 
effect  would  recover  without  it.  All  admit  that,  in  the  worst  cases 
of  yellow  fever,  it  is  often  impossible  to  induce  ptyalism  by  any 
amount  of  the  medicine  that  can  be  employed,  whether  internally  or 
externally.  But  it  by  no  means  follows  that,  when  the  sialagogue 
effect  can  be  established,  the  cure  would  take  place  equally  without 
the  aid  of  the  mercurial.  The  argument  may  be  thus  stated.  As 
patients  almost  always  get  well  who  come  under  the  influence  of 
mercury,  the  medicine  certainly  cannot  be  accused  of  producing  any 
serious  mischief.  It  is  impossible  to  say  positively,  that  the  recov- 
eries which  take  place  under  it  are  not  ascribable  at  least  in  part  to 
its  influence.  If,  therefore,  it  may  possibly  do  great  good,  and  can 
do  no  great  harm,  why  not  employ  it,  especially  as  it  is  indicated  by 
the  state  of  the  hepatic  function?  Influenced  by  these  considera- 
tions, I  have  no  hesitation  in  recommending  the  use  of  mercury.  At 
the  very  commencement  of  the  disease,  from  ten  to  twenty  grains 
may  be  given  as  a  cathartic,  and  followed  by  one  or  at  most  two 
grains  every  hour,  steadily  persevered  in  until  it  decidedly  affects 
the  mouth,  or  the  symptoms  of  prostration  of  the  second  stage  forbid 
its  further  use.  Beyond  this  quantity,  I  do  not  think  it  desirable  to 
urge  the  remedy ;  as,  if  the  system  is  susceptible,  it  will  be  sufiicieut 
to  effect  the  object;  while  much  more  of  it,  without  increasing  the 
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chances  of  success  in  due  time,  may  afterwards,  if  it  remain  in  the 
system,  add  very  greatly  to  the  inconveniences  of  the  salivation, 
should  this  effect  be  produced. 

In  enteric  or  ti/phoid  fever,  I  habitually  use  mercury  in  the  second 
stage,  whenever  a  commencing  dryness  of  the  mouth  calls  for  some- 
tiling  more  than  the  refrigerant  and  diaphoretic  remedies  applicable 
to  the  earlier  symptoms.  There  is  usually,  with  this  dryness  of  the 
mouth,  dryness  also  of  the  skin,  with  scantiness  of  the  urine,  showing 
a  general  deficiency  of  the  secretions.  Through  the  disintegration 
of  the  tissues,  the  blood  is  constantly  receiving  impurities,  which, 
not  being  carried  off  by  the  secretions,  accumulate  in  the  circulation, 
and  probably  aid  in  causing  that  depraved  condition  of  the  blood, 
which  characterizes  the  advanced  stage  of  the  disease.  Mercury  is 
thus  called  for,  as  a  secretory  stimulant,  in  order  to  obviate  this 
effect;  and,  as  its  influence  on  the  secretions  is  general,  and  at  the 
same  time  mild,  it  is  probably  better  adapted  for  the  purposes  of 
elimination  than  more  active  medicines  directed  to  a  special  func- 
tion ;  while  it  may  less  endanger  depression.  Another  strong  indi- 
cation for  the  use  of  mercury  is  offered  by  the  affection  of  the  intes- 
tinal glands,  which  constitutes  one  of  the  chief  sources  of  danger,  and, 
as  I  think  from  a  good  deal  of  experience,  is  favourably  modified  by 
the  mercurial  impression.  It  has  seemed  to  me  that  the  subsequent 
course  of  the  disease  has  been  generally  more  favourable,  when  I 
have  had  the  opportunity  of  using  this  remedy  in  the  second  stage, 
than  in  cases  where  this  opportunity  has  not  been  afforded.  Still 
another  reason  for  the  practice  is  the  frequent  complication  of  bron- 
chitis, and  the  occasional  occurrence  of  pneumonia,  in  both  of  which 
the  mercurial  influence  is  beneficial.  In  general,  the  plan  should  be 
commenced  about  the  eighth  or  ninth  day  of  the  disease;  one  grain  of 
the  blue  mass  being  given  every  two  hours,  with  one-sixth  of  a  grain 
of  ipecacuanha,  should  the  stomach  not  be  irritable,  and  about  the 
same  quantity  of  opium,  if  required  fo  check  the  diarrhoea.  As  soon 
as  the  gums  are  in  the  slightest  degree  touched,  the  medicine  should 
be  diminished,  and  afterwards  so  managed  as  to  sustain  the  same 
amount  of  impression  so  long  as  required.  If  the  tongue  become 
moist  and  remain  so,  the  plan  may  be  continued  till  convalescence 
shall  take  place;  but  if,  notwithstanding  its  use,  cotnplete  dryness 
of  the  tongue  supervene,  I  abandon  the  use  of  it,  and  have  recourse 
to  the  oil  of  turpentine.* 

*  1  wish  it  to  be  understood  that  I  do  not  consider  mercury  as  desirable  in  all 
cases  of  this  disease.     There  are  many  in  which  the  symptoms,  throughout,  are  so 
VOL.  II. — 18 
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d.  Various  Uses. — There  are  several  affections,  usually  ranked 
among  diseases,  in  which  mercury,  on  some  one  of  the  principles 
already  stated,  often  proves  very  useful,  and  which  require  a  brief 
notice. 

In  dropsy  the  remedy  sometimes  exercises  extraordinary  powers ; 
but  discrimination  in  its  use  is  important.  When  the  affection  is 
dependent  on  an  anemic  state  of  system,  or  is  associated  with  that 
form  of  Bright's  disease  which  consists  in  fatty  degeneration  of  the 
kidneys,  it  is  strongly  contra-indicated.  In  the  cases  which  origi- 
nate in  incurable  organic  affections  of  the  liver  or  heart,  it  can  be 
of  no  use,  while  it  may  do  harm  by  impairing  the  general  strength. 
But,  whenever  the  dropsy  arises  from  chronic  inflammation  of  the 
liver,  from  valvular  affections  of  the  heart  consequent  on  fibrinous 
exudation,  or  from  inflammation  or  high  vascular  irritation  of  the 
pleura,  pericardium,  peritoneum,  or  cerebral  meninges,  mercury  may 
be  combined  very  adv  antageously  with  the  diuretics  employed,  espe- 
cially squill  and  digitalis.  Hence,  it  is  generally  better  adapted  to 
ascites,  hydrothorax,  and  hydrocephalus,  than  to  anasarca,  though 
the  rule  is  by  no  means  absolute.  Calomel  and  squill  in  combina- 
tion have  long  been  noted  for  their  efficiency  in  thoracic  dropsies. 
Of  course,  little  good  can  be  expected  from  the  remedy  in  dropsies, 
dependent  on  serous  inflammation  or  irritation,  caused  by  tubercles 
diffused  through  the  membranes.  It  is  now  generally  thought  that 
mercury  is  not  appropriate  to  the  dropsy  of  Brig  Jit's  disease  in  any 
of  its  forms.  But  when  it  is  connected  with  inflammation  of  the 
kidney,  as  indicated  by  fibrinous  casts  in  the  urine,  without  any  evi- 
dence of  fatty  degeneration,  I  should  have  no  hesitation  in  resorting 
to  mercurialization,  should  the  disease  not  yield  to  other  measures. 

Palsy  occasionally  affords  indications  for  the  use  of  mercury. 
Whenever  there  is  reason  to  believe  that  the  disease  has  been  caused, 
or  is  kept  up  by  inflammation  whether  of  the  spinal  marrow,  the  cere- 
bral centres,  or  the  nerves  themselves,  and  the  inflammation  refuses 
to  yield  to  depletory  and  revulsive  measures,  a  slight  and  sustained 
mercurialization  should  be  tried,  and  will  probably  be  found  service- 
able.   The  same  may  be  said  of  other  nervous  affections,  as  neuralgia, 

mild  that  the  remedy  is  not  called  for ;  and  I  would  reiterate  that,  in  no  case  should 
the  mouth  be  allowed  to  become  very  sore;  the  slightest  sign  of  the  action  of  the 
mercurial  on  the  system,  whether  in  the  odour  of  the  breath,  the  increased  flow  of 
saliva,  or  the  whitish  opacity  of  the  gums,  their  tenderness,  or  their  redness  at  the 
edges,  being  sufficient  to  indicate  that  the  medicine  should  be  suspended  or  with- 
held.  {Note  to  the  second  edilion.) 
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epilepsy,  cJiorea,  hysteria,  and  even  insanity.  In  a  special  form  of 
the  last-mentioned  afTection,  connected  with  or  dependent  on  chronic 
meningitis,  a  moderate  and  persevering  use  of  mercury,  Avith  revul- 
sives, offers  the  best  chance  of  a  favourable  result.  In  hypochon- 
driacal feelings  and  delusions,  the  same  remedy  may  prove  useful  by 
correcting  disorder  of  the  hepatic  function.  Some  of  these  nervous 
affections,  moreover,  are  occasionally  mere  concealed  forms  of  syphi- 
lis, and  yield  to  mercury  most  happily,  after  having  resisted  other 
means.  Examples  of  the  kind  we  sometimes  have  in  neuralgia;  and 
paroxysmal  convulsions  resembling  epilepsy  have  been  traced  to  a 
syphilitic  origin,  and  been  promptly  cured  by  this  medicine. 

In  the  jwisonous  effects  of  lead,  whether  in  the  form  of  lead  colic 
or  lead  palsy,  mercury  has  been  imagined  to  exert  a  sort  of  antidotal 
power,  and  has  been  much  used  with  supposed  advantage;  but  it  is 
likely  to  be  superseded  by  alum  and  iodide  of  potassium  in  these 
affections.  Nevertheless,  it  may  be  resorted  to,  with  some  hope  of 
benefit,  in  cases  which  have  resisted  these  medicines. 

Indeed,  the  remedial  influences  of  mercury  are  so  various  and 
effective  that,  in  any  obscure  malady,  not  presenting  obvious  contra- 
indications, the  practitioner  would  be  justified  in  the  careful  use  of  it, 
in  the  hope  that  he  might  thus  cut  off  the  concealed  root  of  the  dis- 
ease, and  in  the  confidence  that,  if  he  fiiiled  to  accomplish  his  object, 
he  would  at  least,  with  due  caution,  inflict  no  serious  injury. 

I  have  not  treated  of  the  various  applications  of  mercury  as  an 
exclusively  topical  agent,  preferring  to  do  this  in  connection  with  the 
several  preparations  thus  used. 

4.  Contra-indications  to  the  Use  of  Mercury. 

An  agent  so  powerful  for  good  is  necessarily  capable  of  doing  mis- 
chief, if  abused  or  improperly  used. 

1.  When,  from  idiosyncrasy,  mercury  has  been  found  to  act  injuri- 
ously, its  use  in  the  same  individual  should  be  subsequently  resorted 
to  with  great  caution,  and  only  under  urgent  circumstances.  Of 
course,  the  peculiarity  of  excessive  susceptibility  to  its  sialagogue 
action  is  no  positive  centra-indication;  as  its  evil  effects  can  be 
avoided  by  a  degree  of  caution,  in  the  use  of  the  medicine,  propor- 
tionate to  the  susceptibility;  but  it  should  serve  as  an  inducement  to 
the  utmost  watchfulness,  and  should  prevent  a  resort  to  the  medicine 
on  all  trivial  occasions. 

2.  The  suppurative  and  gangrenous  states  of  inflammation,  and 
the  gangrenous  condition  generally,  are  incompatible  with  the  use  of 
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mercury,  which,  by  depreciating  still  further  the  character  of  the 
blood,  and  favouring  the  disintegration  of  the  tissues,  would  have  a 
tendency  to  aggravate  the  affection.  A  slight  degree  of  suppuration, 
while  the  element  of  excitation  still  predominates  in  the  inflamed 
part,  should  not  be  allowed  to  prevent  its  use,  when  it  is  important 
to  limit  the  inflammation;  but  it  should  always  be  omitted,  when 
either  suppuration  or  gangrene  has  become  fully  established.  The 
occurrence  of  hectic  symptoms  should  generally  be  received  as  a  sig- 
nal for  suspending  its  use.  To  the  condition  denominated  metastatic 
abscess,  suppurative  phlebitis,  and  purulent  infection  of  the  blood,  it 
is  altogether  unsuitable. 

3.  Fatty  degeneration,  or  a  tendency/  towards  it,  is  another  condi- 
tion in  which  mercury  can  do  only  harm.  In  this,  the  powers  of  life 
in  the  system  at  large,  or  in  the  part,  are  enfeebled,  and  mercury 
would  enfeeble  them  still  further.  Besides,  it  would  seem,  from  the 
analysis  of  mercurialized  blood  by  Dr.  Wright,  that  it  abounds  in 
fatty  matter,  showing  a  strong  tendency  in  mercurialism  to  favour 
the  oleaginous  conversion  of  the  tissues.  Hence,  the  medicine  has 
been  found  injurious  in  chronic  Bright' s  disease,  and  should  never  be 
used  when  any  considerable  amount  of  oil  is  discoverable  in  the  urine 
in  that  afi"ection,  or  there  may  be  good  reason,  from  any  other  cause, 
to  believe  that  it  is  connected  with  fatty  degeneration  of  the  kid- 
neys. The  same  remark  is  applicable  to  cases  in  which  there  may  be 
any  suspicion  of  similar  degeneration  of  the  brain  or  heart. 

4.  An  anemic  or  otherwise  impoverished  condition  of  the  bloody 
though  it  should  not  be  considered  as  forbidding  the  use  of  mercury, 
when  strongly  indicated  by  other  coexisting  conditions,  should  be 
allowed  to  weigh  against  it,  in  doubtful  cases;  and,  when  it  may  be 
deemed  proper  or  necessary  to  administer  mercury,  in  such  a  state  of 
system,  care  should  be  taken  to  guard  the  blood,  as  far  as  circum- 
stances will  permit,  against  further  deterioration. 

5.  In  the  scorbutic  state  of  the  blood,  and  that  which  attends  and 
characterizes  a  malignant  condition  of  system,  in  which  coagulability 
is  imperfect  or  wanting,  the  fibrin  is  defective  or  depraved,  and  the 
red  corpuscles  more  or  less  disintegrated,  mercurialization  is  alto- 
gether contra-indicated;  and,  when  this  condition  supervenes  upon 
one  in  which  the  medicine  is  employed,  it  should  immediately  be  sus- 
pended, until  the  blood  has  been  restored  to  its  proper  condition. 

6.  Analogous  to  the  above  state  of  the  system  are  those  in  which 
there  is  a  disposition  to  phagedenic  or  gangrenous  ulceration,  or  to 
passive  hemorrhages.  Even  in  syphilis,  mercury  should  be  with- 
held, or  omitted,  when  such  a  tendency  becomes  obvious. 
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7.  Diseases  of  the  spleen  are  usually  ranked  among  the  contra- 
indicating  conditions;  and,  certainly,  in  that  depraved  state  of  the 
blood  which  is  so  apt  to  attend  them,  mercury  would  seem  to  be  for- 
bidden. Experience,  too,  has  shown  that  chronic  engorgements  of 
that  viscus  yield  less  readily  to  mercury  than  similar  affections  of  the 
liver;  but,  in  simple  splenitis,  whether  acute  or  chronic,  if  the  sys- 
tem is  not  anemic,  or  the  blood  depraved,  I  should  have  no  hesitation 
in  resorting  to  a  careful  course  of  mercury,  should  the  affection  resist 
other  antiphlogistic  treatment. 

8.  The  existence  of  a  tuberculous  or  scrofulous  diathesis  is  now 
generally  admitted  to  contra-indicate  the  use  of  mercury.  So  far  as 
the  mere  inflammation  is  concerned  Avhich  attends  this  diathesis,  the 
medicine  has  often  been  found  to  exercise  a  curative  influence ;  but 
it  is  at  the  expense  of  the  general  system,  and  at  the  risk  of  increas- 
ing the  disposition  to  tuberculous  deposit.  Formerly  it  was  very 
customary,  in  this  country,  to  treat  phthisis  with  mercury;  but  the 
general  experience  was  that  the  progress  of  the  disease  was  hastened ; 
and  this  application  of  the  medicine  has  been  universally  abandoned. 
In  all  the  scrofulous  affections,  there  is  a  disposition  to  an  anemic  or 
otherwise  impaired  state  of  the  blood,  which  is  now  believed  to  favour 
the  formation  of  tubercle.  Mercury  has  been  shown  experimentally 
to  have  a  similar  effect  on  the  circulating  fluid.  Reason,  therefore, 
as  well  as  experience,  would  forbid  it  in  aficctions  of  this  kind.  There 
may  possibly  supervene,  upon  a  scrofulous  or  tuberculous  constitu- 
tion, some  affection  to  which  mercury  is  peculiarly  appropriate,  iritis 
or  hepatitis  for  example,  and  which  might  do  more  injury  to  the 
patient  than  mercurialization  would  be  likely  to  inflict.  Under  such 
circumstances,  the  physician  would  be  justified  in  resorting  to  a  very 
careful  use  of  the  remedy,  precisely  as,  in  a  similar  condition,  he 
might  be  compelled  to  resort  to  direct  depletion,  which  is  perhaps 
quite  as  injurious  in  relation  to  the  constitutional  affection.  But  mer- 
cury should  never  be  used  with  a  direct  view  to  prevent  or  cure  tuber- 
cles themselves,  and  with  extreme  caution,  if  ever,  to  obviate  the 
inflammation  which  arises  directly  from  them. 

9.  Finally,  carcinoma,  melanosis,  cirrhosis,  fibroid  degeneration, 
and  similar  abnormal  conditions,  as  they  are  wholly  incurable  by  mer- 
cury, and  themselves  tend  to  a  gradual  reduction  of  the  vital  forces, 
should  be  considered  as  offering  contra-indications  to  its  use. 

But,  in  reference  to  most  of  the  above  pathological  states,  the 
centra-indication  must  be  understood  to  be  against  the  use  of  mer- 
cury, carried  so  far  as  to  produce  its  effects  on  the  system,  and  not 
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against  its  pure  alterative  use  in  disorders  of  the  digestive  organs, 
connected  with  deranged  action  of  the  liver,  or  its  employment  as  a 
cathartic.  Under  these  circumstances,  its  influence  is  mainly  con- 
fined to  the  chylopoietic  viscera,  and  is  not  exerted  upon  the  system 
at  large,  or  directly  on  the  blood. 

5.  Modes  of  Employing  Mercury. 

The  modes  of  employing  mercury,  both  for  its  alterative  effects  on 
the  digestive  organs,  and  its  operation  on  the  system,  have  been 
already  detailed,  in  connection  with  the  accounts  of  its  several  thera- 
peutic applications.  It  may  not  be  amiss  to  present  them  in  one 
view,  at  the  expense  of  a  little  repetition. 

1.  For  its  altei'ative  influence  upon  the  hepatic  or  digestive  function, 
the  medicine  is  to  be  kept  within  the  point  of  salivation.  Either  the 
mild  chloride  (calomel),  the  mercurial  pill  (blue  mass),  or  mercury  with 
chalk  may  be  used ;  the  two  former  being  preferable  for  adults,  the  lat- 
ter sometimes  for  children,  especially  when  there  is  excess  of  acid  in 
the  stomach  and  bowels.  When  there  is  a  disposition  to  constipation, 
the  most  convenient  method  is  to  administer  a  dose  every  night  or 
every  other  night,  and  to  follow  it  in  the  morning  by  a  gentle  laxa- 
tive, as  one  or  two  drachms  of  Epsom  or  Rochelle  salt.  Sometimes 
it  may  be  advisable  to  give  the  mercurial  and  the  laxative  together  at 
bedtime,  in  which  case,  rhubarb,  or  aloes,  or  the  two  combined  may 
be  employed.  From  half  a  grain  to  two  grains  of  calomel,  or  from 
two  to  six  grains  of  the  blue  mass  may  be  given,  according  to  the 
degree  of  effect  desired,  and  the  less  or  greater  susceptibility  of  the 
patient.  For  children,  as  they  are  in  general  extremely  insusceptible 
to  the  sialagogue  operation  of  mercury,  it  is  not  necessary  to  reduce 
the  dose  in  the  same  proportion  as  with  ordinary  medicines.  A  grain 
or  two  of  the  blue  mass,  or  one-quarter  to  half  a  grain  of  calomel 
may  be  given  to  a  child  a  year  or  two  old ;  but  special  care  should  be 
taken  that  the  bowels  are  opened  next  morning;  and,  for  this  pur- 
pose, castor  oil  or  magnesia  is  preferable  to  one  of  the  salts. 

When  the  stomach  and  bowels  are  irritable,  in  other  words,  in  cases 
of  cholera  or  diarrhoea,  it  is  better  to  give  the  medicine  in  smaller 
doses  frequently  repeated.  One-sixth  of  a  grain  of  calomel,  or  half 
a  grain  of  the  blue  mass,  may  be  given  every  hour  or  two  hours, 
until  the  quantity  amounts  to  one  or  two  grains  of  the  former,  or 
from  three  to  six  grains  of  the  latter  for  the  day;  and  it  will  often 
be  desirable,  in  order  to  avoid  salivation,  to  administer  the  medicine 
only  every  other  day.     In  very  irritable  states  of  the  alimentary 
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canal,  even  smaller  doses  than  those  mentioned  may  be  given  -with 
propriety.  "When  tlio  patient  is  extremely  susceptible  of  salivation, 
very  minute  quantities  will  often  have  the  effect;  and  for  such  a  per- 
son the  amount  should  be  reduced  to  one-half  or  even  one-quarter. 
For  a  child  a  year  or  two  old,  one-twelfth  of  a  grain  of  calomel,  a 
quarter  of  a  grain  of  blue  mass,  or  a  grain  of  the  mercury  with  chalk 
may  be  given  every  hour  or  two,  through  the  day,  and  omitted  at 
night.  Unless  in  urgent  cases,  it  will  be  best  with  children  also  to 
employ  the  medicine  only  upon  alternate  days,  using  other  measures 
in  the  intervening  days. 

I  do  not  think  that  any  advantage  will  accrue,  for  the  purpose 
here  referred  to,  from  the  external  use  of  mercury. 

2.  With  a  vietv  to  salivation,  the  medicine  may  be  used  by  the 
stomach,  by  the  rectum,  externally,  and  by  inhalation.  In  the  great 
majority  of  cases,  the  internal  use  of  the  medicine  is  amply  sufficient; 
and  it  is  very  rarely,  except  in  syphilitic  affections,  that  any  other 
method  of  application  is  at  all  necessary  or  desirable.  I  would  here 
again  impress  on  the  student  and  young  practitioner  the  importance 
of  being  very  guarded  in  this  use  of  mercury,  and  watchful  against 
too  great  an  effect  on  the  mouth.  It  is  in  general  quite  sufficient 
that  the  slightest  observable  fetor  of  the  breath,  increased  flow  of 
saliva,  or  effect  on  the  gums  should  be  produced;  after  which,  the 
medicine  should  be  so  given  as  only  to  keep  up  this  effect.  This  can 
be  readily  done  in  chronic  cases.  In  the  acute,  especially  those  of 
rapid  progress,  it  is  often  necessary  to  run  the  risk  of  a  greater 
amount  of  ptyalism;  though,  even  in  these,  a  little  caution  will  gen- 
erally be  sufficient  to  prevent  any  inconvenient  soreness  of  the  gums. 

In  chronic  eases,  from  half  a  grain  to  a  grain  of  calomel,  and  from 
two  to  five  grains  of  blue  mass  may  be  given  three  times  a  day;  and, 
in  two  or  three  days,  gradually  increased  if  medicine  shall  have  pro- 
duced no  effect.  In  the  acute,  the  same  dose  may  be  given,  but  more 
frequently  repeated;  the  interval  varying  from  one  to  three  or  four 
hours,  according  to  circumstances,  so  that  the  whole  quantity  given 
in  twenty-four  hours  may  fall  between  the  extremes  of  four  and 
twenty-four  grains  of  calomel,  and  twelve  grains  and  a  drachm  of 
the  blue  mass.  The  smaller  quantity  should  always  be  used  at  first, 
when  there  is  no  urgency,  and  increased  as  circumstances  may  seem 
to  require.  It  is  only  in  the  most  rapid  and  dangerous  diseases,  that 
the  larger  quantity  mentioned  should  be  given,  or  even  approached; 
and,  in  these  cases,  calomel  should  generally  be  preferred ;  so  that 
it  is  very  seldom  desirable  to  administer  more  than  twelve  or  eighteen 
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grains  of  the  blue  mass  in  twenty-four  hours.  When  these  doses 
purge,  they  should  be  combined  with  opium,  if  not  contra-indicated. 
Happily,  there  is  very  frequently  a  coincident  indication  for  the  two 
medicines,  in  which  case  they  should  be  given  together;  and  both 
may  often  be  usefully  associated  with  ipecacuanha. 

Should  the  doses  mentioned  prove  irritant  to  the  bowels,  as  will 
sometimes  happen  even  when  opium  is  administered  at  the  same 
time,  a  good  plan  is  to  exhibit  them  in  extremely  minute  doses,  at 
proportionably  short  intervals.  Thus,  one-twelfth,  eighteenth,  or 
even  twenty-fourth  of  a  grain  of  calomel,  may  be  given  every  half 
hour  till  the  system  is  aifected;  and  it  will  generally  be  found  that  a 
much  smaller  amount  in  the  aggregate,  given  in  this  way,  will  affect 
the  system,  than  in  larger  doses. 

Formerly  it  was  not  uncommon  to  give  large  doses  of  calomel  at 
once,  with  a  view  to  salivation;  its  tendency  to  act  on  the  bowels 
being  restrained  by  opium.  Five,  ten,  fifteen  grains  have  thus  been 
given,  and  sometimes  even  much  larger  amounts.  But,  as  only  a 
certain  amount  of  the  medicine  is  dissolved  and  absorbed  within  a 
certain  time,  the  method  is  not  more  effectual  than  that  of  small 
doses  frequently  repeated;  and,  indeed,  often  less  so,  on  account  of 
the  tendency  to  purge  in  these  doses,  not  unfrequently  even  when 
combined  with  opium.  But  the  greatest  objection  to  the  plan  is,  that 
it  places  the  medicine  unnecessarily  beyond  our  control ;  and,  in  cases 
of  peculiar  susceptibility,  very  serious  effects  may  ensue. 

Corrosive  sublimate  is  sometimes  used  internally  with  a  view  to 
affect  the  system ;  and  by  some  it  has  been  recommended  as  prefer- 
able to  the  other  preparations,  from  its  solubility  and  consequently 
greater  uniformity  of  effect;  but  I  have  seldom  used  it  except  in 
syphilitic  or  syphiloid  affections,  and  am  not  able  to  speak  of  it  with 
confidence.     More  will  be  said  of  it  among  the  preparations.* 

By  Ener)ia.  It  is  possible,  sometimes,  when  the  stomach  is  ex- 
tremely irritable,  or  mercury  from  some  other  cause  cannot  be  given 
by  the  mouth,  that  advantage  may  accrue  from  its  exhibition  in  the 

*  Some  interesting  practical  observations  in  reference  to  the  influence  of  acid  sub- 
stances, taken  simultaneously  ■with  the  insoluble  preparations  of  mercury,  in  increas- 
ing their  tendency  to  salivate,  have  been  communicated  by  Dr.  Humphrey  Peake,  of 
Arkadelphia,  Arkansas,  to  the  New  Orleans  Med.  and  Surg.  Journ.  for  Nov.  1858,  p.  725. 
He  has  known  the  use  of  cider  and  buttermilk  very  much  to  facilitate  this  action  of 
mercury;  and,  therefore,  these,  as  well  as  all  other  sour  articles  of  food  or  drink, 
should  be  avoided  when  calomel  is  administered  as  a  purgative ;  while,  on  the  con- 
trary, they  may  be  recommended  when  a  speedy  salivation  is  deemed  advisable. 
[Note  to  the  second  edition.) 
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form  of  enema;  tliough  practically  I  have  seldom  found  occasion  to 
resort  to  this  method  of  administration.  The  l)luo  mass  should  he 
preferably  used,  as  the  mildest  preparation.  It  should  be  rubbed  up 
thoroughly  with  some  mucilaginous  fluid,  and  given  with  an  opiate. 
The  dose  may  be  three  times  that  given  by  the  mouth,  and  the  quan- 
tity of  liquid  vehicle  vary  from  two  to  four  fluidounccs. 

External  Use.  "When  mercury  cannot  be  given,  or  will  not  operate 
by  the  mouth,  or  when,  from  the  urgency  of  the  case,  it  is  desirable 
to  introduce  the  medicine  into  the  system  by  every  avenue,  or  finally, 
when  it  is  thought  proper  to  give  it  a  certain  direction,  as  through 
diseased  lymphatic  glands,  for  example,  recourse  may  be  had  to  its 
external  application,  with  a  view  to  the  production  of  mercurialism. 
For  this  purpose,  the  officinal  mercurial  ointment  may  be  used;  one 
drachm  of  it  being  rubbed  daily,  or  twice  a  day,  upon  the  inside  of 
the  thighs  and  legs,  or  of  the  arms  and  forearms.  These  positions 
are  selected  because  the  skin  is  there  more  delicate,  and  the  epidermis 
is  more  readily  permeable.  It  has  been  thought,  too,  that  the  num- 
ber of  superficial  absorbents  might  still  further  favour  the  absorp- 
tion of  the  medicine;  and  that  a  direction  might  thus  be  given  to  it 
through  the  glands  in  the  groin  and  axilla. 

Anotlier  method  of  applying  the  ointment  is  as  a  dressing  to  blis- 
tered surfaces,  deprived  of  the  cuticle.  It  may  be  used  in  this  way 
in  all  cases  of  urgency,  in  which  a  blister  has  been  produced  with 
other  intentions,  and  a  surface  fit  for  the  purpose  has  thus  been  inci- 
dentally obtained.  It  would  rarely  be  justifiable  to  make  a  blister 
for  this  special  object. 

The  rubbing  of  calomel  or  black  oxide  of  mercury  upon  the  inside 
of  the  lips,  the  gums,  etc.,  has  also  been  recommended  in  reference 
to  the  constitutional  impression.  Two  or  three  grains  are  used  at 
once.  I  have  not  employed  this  method ;  but  cannot  help  suspecting 
that  it  is  only  another  mode  of  exhibiting  the  medicine  by  the  stom- 
ach; as  I  presume  that  what  is  rubbed  upon  the  gums  will  be  much 
more  likely  to  be  swallowed  than  absorbed  from  the  mouth,  even 
when  care  may  be  taken  to  avoid  such  a  result. 

Fumigation  is  still  another  method.  The  mercurials,  at  an  ele- 
vated temperature,  generally  rise  readily  in  vapours,  which,  either 
inhaled,  or  applied  to  the  surface,  are  capable  of  bringing  the  system 
under  the  influence  of  the  medicine.  When  inhaled,  the  vapour  oper- 
ates more  rapidly  than  any  other  form  in  which  mercury  is  used,  and 
has,  therefore,  been  recommended  in  cases  in  which  a  very  speedy 
effect  is  required;  the  impression  being  afterwards  sustained  by  the 
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internal  use  of  the  medicine.  It  is  also  sometimes  applied  locally 
to  ulcerated  surfaces,  in  order  to  change  the  nature  of  their  action. 
Personally,  however,  I  never  meet  with  cases  in  which  this  mode  of 
using  mercury  seems  to  me  to  be  desirable.  Violent  effects  are  said 
sometimes  to  have  resulted  from  the  inhalation  of  the  vapour ;  and  a 
great  objection  to  the  process  is  the  difficulty  of  regulating  the  dose, 
so  as  to  have  the  medicine  under  command.  More  will  be  said  of  it 
when  the  individual  preparations  are  treated  of,  which  are  used  in  this 
way.     Cinnabar,  the  black  oxide,  and  calomel  have  been  employed. 

6.  Preparations  of  Mercury. 

All  the  officinal  preparations  of  mercury,  including  the  metal 
itself,  and  excepting  only  the  sulphurets,  which  appear  to  be  quite 
inert,  are  capable  of  producing  the  peculiar  effects  of  this  medicine 
on  the  animal  economy.  They  vary,  however,  very  much  in  the 
degree,  rapidity,  and  certainty  of  their  action.  M.  Mialhe  has  ren- 
dered it  probable  that  they  all  operate  by  conversion  into  bichloride 
of  mercury,  and  that  their  difference  is  owing  to  the  different  degrees 
of  facility  with  which  they  undergo  this  conversion.  Before  the 
experiments  of  Mialhe,  Prout  had  stated  that  calomel,  or  the  pro- 
tochloride  of  mercury,  in  the  presence  of  an  alkaline  chloride,  was 
converted  partially  into  bichloride.  The  former  chemist  has  demon- 
strated that  this  fact  is  true  of  all  the  officinal  preparations,  except 
the  sulphuret,  and  that  the  action  is  much  more  rapid  in  the  presence 
of  the  atmospheric  air,  or  a  fluid  containing  jt.  Another  important 
fact  ascertained  by  M.  Mialhe  is,  that  the  change  into  the  corrosive 
sublimate  is  proportionate,  not  to  the  amount  of  the  mercurial  pres- 
ent, but  to  that  of  the  alkaline  chloride,  and  the  concentration  of  its 
solution.  Applying  these  results  physiologically,  it  would  seem  that 
any  of  the  officinal  preparations  of  mercury  taken  into  the  stomach, 
meeting,  as  they  necessarily  do,  in  the  alimentary  canal,  with  one  of 
the  chlorides,  especially  that  of  sodium,  and  with  atmospheric  oxygen, 
either  free  or  held  in  solution  in  the  liquids,  must  undergo  a  partial 
conversion  into  corrosive  sublimate,  by  which,  if  originally  insoluble, 
they  become  soluble,  and  consequently  capable  of  being  absorbed. 
Nor  is  it  only  the  internal  operation  of  the  mercurials  which  is  thus 
explained.  When  the  medicine  is  applied  to  the  skin,  or  inhaled  in 
vapour  into  the  lungs,  the  instant  that  it  meets  with  any  fluid  of  the 
body  containing  chloride  of  sodium,  and  there  are  few  which  do  not, 
it  becomes  more  or  less  soluble,  and  is  thus  rendered  capable  of  ab- 
sorption, and  circulation  with  the  blood.     It  will  be  found  that  this 
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simple  view  aflfords  a  happy  explanation  of  many  peculiarities  in  tlio 
action  of  the  mercurial  preparations.  One  of  these  may  Ije  men- 
tioned here,  namely,  the  relative  insusceptibility  of  children  to  the 
mercurial  influence.  This  is  ascribed,  upon  the  hypothesis  of 
Mialhe,  to  the  fact,  that  little  salt  is  used  in  their  diet,  and  that 
consequently  the  conditions  requisite  to  the  change  do  not  exist 
in  their  alimentary  canal.  Of  the  particular  reactions  which  take 
place  with  the  several  preparations,  an  account  will  be  given  when 
they  are  individually  considered. 

It  miorht  bo  inferred  from  the  view  here  given  of  the  action  of  the 
mercurials,  that,  as  all  operate  through  the  bichloride  produced,  it 
would  be  unnecessary  to  use  any  other  than  this  preparation.  But 
a  little  consideration  will  show  that  this  does  not  follow.  The 
change  into  corrosive  sublimate  is,  with  some  of  the  preparations, 
exceedingly  slow;  and  particle  by  particle  is  presented  for  absorp- 
tion as  it  forms,  so  that  no  irritation  of  the  stomach  is  produced  by 
it;  and  it  is  impossible  to  exhibit  corrosive  sublimate  itself,  in  doses 
so  small  and  so  frequently  repeated,  as  to  obtain  the  same  end. 
Confirmatory  of  this  statement  is  the  fact,  that  the  difierent  prepara- 
tions operate  with  a  mildness  inversely  proportioned  to  the  rapidity 
of  their  convertibility  into  corrosive  sublimate,  when  placed  under 
influences  favourable  to  this  result  out  of  the  body.  Besides,  in 
consequence  of  the  slowness  with  which  the  bichloride  is  generated, 
the  milder  preparation  has  the  opportunity  of  reaching  the  bowels 
before  the  change  can  take  place,  and  does  not,  like  the  corrosive 
sublimate,  exert  its  first  efiects  on  the  stomach. 

Another  practical  inference  is  that,  when  it  is  desired  that  a  mer- 
curial should  operate  mildly,  common  salt  should  be  avoided;  when 
it  does  not  act,  that  a  little  of  the  salt  might  be  taken  at  the  same 
time.  Caution,  however,  is  requisite  on  this  point;  as,  by  too  free 
an  administration  of  the  alkaline  chlorides,  we  might  cause  an  over- 
production of  corrosive  sublimate,  and  consequently  irritant  effects. 
This  is  particularly  the  case  with  chloride  of  ammonium,  or  muriate 
of  ammonia,  which  has  been  ascertained  to  produce  the  change  more 
rapidly  than  any  other  of  the  chlorides,  and  has,  on  this  account, 
produced  poisonous  efiects  when  taken  internally  with  calomel. 

When  any  one  of  the  preparations,  taken  internally,  occasions 
undue  irritation  of  the  alimentary  canal,  Mialhe  proposes  the  hy- 
drated  protosulphuret  of  iron  as  a  corrective.  This  acts  by  pro- 
ducing immediately,  witli  any  soluble  preparation  of  the  metal,  an 
insoluble  and  inert  sulphuret  of  mercury.     In  cases  of  excessive 
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salivation,  the  same  compound  may  be  exhibited,  in  order  to  prevent 
further  absorption  of  any  portion  of  the  mercurial,  which  may  still 
remain  in  the  alimentary  canal. 

The  preparations  of  mercury  may  be  arranged  under  the  follow- 
ing heads;  namely,  1.  those  in  which  it  is  in  the  metallic  state,  2. 
the  oxides,  3.  the  chlorides,  4.  the  iodides,  5.  the  sulphurets,  and 
6.  the  salts. 

1.  Pj'eparations  in  the  lletallic  State. 

In  a  state  of  minute  division,  it  has  been  ascertained  that,  in  the 
presence  of  an  alkaline  chloride  and  air,  mercury  is  very  slowly 
converted  into  corrosive  sublimate;  the  metal  probably  being  first 
oxidized,  and  the  reaction  then  taking  place  between  the  mercurial 
oxide  and  the  alkaline  chloride.  Hence  we  may  account  for  the 
influence  of  the  metal,  taken  internally  or  applied  externally  in  a 
state  of  very  minute  mechanical  division,  or  inhaled  into  the  lungs 
or  brought  into  contact  with  the  skin,  in  the  state  of  vapour. 

In  its  ordinary  metallic  state,  the  metal  is  quite  inert.  It  has 
been  given  in  quantities  varying  from  an  ounce  to  a  pound  or  more, 
in  obstruction  of  the  bowels,  which  it  is  said  to  have  sometimes  over- 
come simply  by  its  weight;  the  metal  passing  away  per  anum  un- 
changed. But  at  best  it  is  an  exceedingly  uncertain  remedy,  and, 
in  a  case  of  irremovable  obstruction,  might  remain  in  the  bowels  to 
the  serious  detriment  of  the  patient.  When  long  retained  in  that 
way,  it  has  been  known  to  produce  very  powerful  if  not  fatal  mer- 
curialization,  no  doubt  through  chemical  reaction  between  its  parti- 
cles, more  or  less  minutely  divided  among  the  contents  of  the  bowels, 
and  any  chloride  of  sodium  or  other  chloride  present. 

It  is  in  that  state  of  minute  division,  produced  by  rubbing  mercury 
up  with  other  substances,  that  the  metal  is  exhibited  for  its  eifects 
on  the  system.  The  ordinary  metallic  appearance  is  lost  in  the  pro- 
cess, and  the  metal  is  said  to  be  extinguished.  It  has  been  ascer- 
tained that  a  very  minute  proportion  of  oxide  is  produced,  which  is 
increased  by  time:  but  there  is  no  reason  to  suppose  that  the  effects 
of  the  medicine  are  to  be  wholly  or  even  chiefly  ascribed  to  this 
oxide;  for  the  metal  thus  divided  is  known  to  be  rendered  slowly 
soluble,  like  the  other  insoluble  mercurials,  and  a  quantity  of  the 
oxide,  prepared  in  other  modes,  equal  to  that  contained  in  these  pre- 
parations, would  occasion  no  observable  eflect.  The  following  are 
the  preparations  containing  the  mercury  in  minute  division. 
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J)uJ)^ PiLULA    II YDRARG YKI.   Loml. — Bluc   Pills.  —  PUulie 

Coerulete. 

Mercurial  pills  arc  prepared  by  first  rubbing  mercury  -with  con- 
fection of  roses  till  tiie  globules  disappear,  and  then  beating  the 
mixture  with  powdered  liquorice  into  a  pilular  mass.  The  important 
point  is  thoroughly  to  extinguish  the  metal,  so  that,  when  a  little  of 
the  mass  is  rubbed  on  a  piece  of  glass  or  paper,  no  globules  can  be 
seen.  As  much  trituration  is  requisite  for  the  purpose,  steam  power 
is  most  effectively  employed. 

The  preparation  may  either  be  kept  in  the  mass  (massa  coeruha 
or  blue  mass),  or  be  made  into  pills,  as  directed  by  the  U.  S.  Phar- 
macopoeia. Each  of  the  oJBBcinal  pills  weighs  three  grains,  and  con- 
tains one  grain  of  mercury. 

The  mass  is  at  first  of  a  dark-blue  colour,  but  afterwards  assumes 
an  olive,  and  ultimately  a  slightly  reddish  tint.  It  is  probable  that 
a  minute  proportion  of  protoxide,  produced  by  the  absorption  of 
oxygen  during  the  trituration,  is  increased  by  time,  and  at  length 
partially  converted  into  deutoxide;  but  by  far  the  largest  proportion 
of  the  metal  continues  unoxidized,  and  it  is  to  this  that  the  prepara- 
tion owes  its  characteristic  properties. 

It  is  one  of  the  mildest  of  the  mercurials,  producing,  when  properly 
prepared,  the  alterative  and  sialagogue  effects  of  mercury  with  con- 
siderable certainty,  and  with  little  irritation  of  stomach  and  bowels. 
Sometimes,  however,  it  operates  as  a  laxative  with  griping  pain; 
and  the  larger  the  proportion  of  oxide  it  contains,  the  more  likely  it 
will  be  to  produce  this  effect.  There  is  little  doubt  that  the  mercury 
is  converted  into  bichloride  in  the  alimentary  canal;  and  that  it  owes 
its  superiority  in  mildness  to  most  of  the  other  mercurials,  to  the 
extreme  slowness  with  which  this  change  takes  place. 

For  the  simple  alterative  influence  on  the  digestive  organs,  the 
dose  is  from  two  to  five  grains  every  night,  or  every  other  night, 
followed  in  the  morning  by  a  laxative  if  the  bowels  should  not  be 
opened;  or  from  a  quarter  to  half  a  gain  every  hour  or  two  through 
the  day,  so  that  the  same  quantity  may  be  taken  in  twenty-four 
hours. 

For  full  mercurialization,  three  grains  may  be  given  three  times  a 
day  in  chronic  cases,  and  more  frequently  in  acute ;  but  in  the  latter, 
as  this  preparation  when  used  is  preferred  to  calomel  for  its  greater 
mildness,  the  method  best  adapted  to  the  end  in  view,  will  be  to 
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administer  it  in  smaller  doses  more  frequently  repeated,  as,  for  ex- 
ample, a  grain  every  hour,  or  every  two  hours,  till  its  effects  on  the 
gums  are  perceived. 

From  five  to  fifteen  grains  are  given  when  the  effect  of  a  mild 
mercurial  laxative  is  required;  but,  when  used  for  this  purpose,  it 
should  always  be  accompanied  or  followed  by  another  laxative ;  rhu- 
barb or  aloes  or  both  being  generally  preferable  in  the  former  case, 
and  a  little  castor  oil  or  Epsom  salt  in  the  latter. 

It  is  usually  exhibited  in  the  pilular  form;  but  it  may  also  be 
given  suspended  in  water  by  the  intervention  of  mucilage,  and  may 
often  be  added  with  advantage  to  the  chalk  mixture  in  bowel  com- 
plaints, especially  those  of  children. 

II.  MERCURY  WITH  CHALK.— HYDRARGYRUM  CUM  CrE- 
TA.  U.  S.,  Lond.,  Ed.,  Duh. 

This  is  made  by  rubbing  together  three  parts  by  weight  of  mer- 
cury, and  five  of  prepared  chalk,  till  the  metal  is  extinguished.  The 
mercury  is  not  so  thoroughly  divided  in  this  preparation  as  in  the 
blue  pill ;  and,  therefore,  though  the  proportion  of  the  metal  is  much 
greater,  its  effects  on  the  system  are  even  milder;  as,  according  to 
the  observations  of  Mialhe,  the  conversion  into  a  soluble  form  in  the 
stomach  and  bowels  takes  place  more  slowly,  the  less  finely  the 
mercury  is  comminuted.  • 

Mercury  with  chalk  is  a  grayish  powder,  which  effervesces  with 
an  acid,  and  loses  the  metal  by  evaporation  with  heat,  the  chalk  re- 
maining. Globules  of  mercury  can  generally  be  seen  in  it  with  the 
aid  of  a  magnifying  glass. 

This  is  the  mildest  of  the  mercurials,  and  is  often  preferred  in 
infantile  cases  on  this  account,  as  well  as  for  the  antacid  properties 
of  the  accompanying  chalk.  But,  though  somewhat  milder  than  the 
blue  pill,  it  is  less  certain.  It  is  more  frequently  used  as  an  altera- 
tive, in  infantile  disorders  of  the  alimentary  canal,  with  light  or  clay- 
coloured  stools,  indicating  defective  action  of  the  liver,  than  for  its 
sialagogue  operation.  It  is  sometimes,  however,  employed  in  the 
syphilis  of  infants. 

The  dose  for  adults,  in  reference  to  its  effects  on  the  system, 
would  be  from  five  to  thirty  grains,  for  children  two  or  three  grains ; 
but,  when  intended  merely  as  an  alterative  in  infantile  diarrhoea,  it 
may  be  given  in  the  dose  of  a  grain,  every  two  or  three  hours  through 
the  day.  It  should  be  given  in  powder ;  as,  in  the  form  of  pill,  the 
contraction  of  the  material  on  drying  is  apt  to  cause  globules  of  the 
metal  to  form. 
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The  Dublin  College  directs  a  similar  preparation,  made  -with  mag- 
nesia instead  of  chalk,  and  denominates  it  IIydiiarqyuum  cum 
Magnesia,  or  3Iercnry  with  Jfagnesia.  It  has  similar  properties 
with  the  preceding,  and  may  be  preferably  used  when  a  laxative  eflect 
is  desired. 

III.  MERCURIAL  OINTMENT. — UngUENTUM  HvDKAKGYRl. 
U.S.,  Land.,  Ell,  Duh. 

Mercurial  ointment  is  prepared  by  rubbing  together  equal  weights 
of  mercury  and  fat,  the  latter  consisting  of  lard  with  one  twenty- 
fourth  part  of  suet.  The  trituration  is  to  be  continued  until  the 
globules  disappear.  A  portion  of  the  ointment,  rubbed  upon  paper, 
should  exhibit  no  globules  under  an  ordinary  magnifying  glass. 
Substances  are  sometimes  added,  or  substituted  for  the  lard,  which 
have  the  property  of  facilitating  the  extinguishment  of  the  mercury; 
but  care  should  be  taken  that  nothing  irritant  to  the  skin  is  employed, 
not  even  rancid  lard,  as  blandness  is  one  of  the  important  requisites 
of  the  preparation.  So  much  labour  is  required  for  the  thorough 
extinguishment  of  the  metal,  that  the  process  is  most  conveniently 
conducted  by  machinery.  It  should  exhibit  no  globules  when  rubbed 
on  pnper,  and  examined  by  a  microscope  of  four  powers. 

The  ointment  is  of  a  bluish  colour,  which  darkens  with  age. 
Though  consisting  mainly  of  the  comminuted  metal  and  fatty  mat- 
ter, it  always  contains  a  small  proportion  of  oxide,  which  increases 
with  time.  Like  the  other  preparations  similarly  made,  however,  it 
probably  owes  its  efficiency  to  the  slow  conversion  of  the  metal,  by 
contact  with  the  fluids  beneath  the  cuticle,  into  a  compound  soluble 
in  the  blood. 

"When  rubbed  upon  the  skin,  or  applied  to  blistered  surfaces,  it  is 
capable  of  producing  mercurialism,  and  is  not  unfrequently  employed 
for  this  purpose.  The  circumstances  requiring  its  use,  and  the  method 
of  applying  it,  have  already  been  sufficiently  described.  (See  page 
281.)  The  chief  cautions  to  be  observed  in  its  application  are,  that 
the  operator  should  protect  himself  by  wearing  a  thick  leather  glove, 
or  otherwise  covering  the  hand,  and  that  irritation  of  the  surface 
should  be  as  much  as  possible  avoided.  Sometimes  an  eruption  is 
produced,  with  so  much  inflammation  and  soreness,  as  to  render  a 
suspension  of  the  application  necessary.  Hence  the  importance  of 
having  the  ointment  properly  made.  As  it  is  also  not  unfrequently 
used  as  a  dressing  for  blistered  surfaces,  with  a  view  to  its  efiects  on 
the  system,  and  as  inflammation  of  the  blistered  surface  would  not 
only  be  uncomfortable  to  the  patient,  but  might  counteract  absorp- 
tion, another  reason  is  ofi"ered  for  having  the  ointment  as  bland  as 
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possible.  When  it  is  applied  by  friction,  the  rubbing  should  be  con- 
tinued till  the  ointment  has  been  absorbed.  In  chronic  cases,  a 
drachm  of  it  may  be  used  morning  and  evening  until  the  desired 
effect  is  obtained;  in  more  urgent  cases,  the  application  may  be  re- 
peated several  times  a  day. 

The  ointment  is  often  also  used  for  local  effect.  In  venereal 
buboes  and  other  obstinate  glandular  swellings,  and  in  tumours  of 
any  kind  not  in  their  nature  incurable,  it  may  be  rubbed  upon  the 
part  affected,  or  upon  other  parts  from  which  absorbents  may  pass 
into  the  diseased  gland.  As  a  dressing  for  syphilitic  ulcers,  it  has 
sometimes  proved  useful,  and  has  been  employed  in  some  cutaneous 
affections,  especially  in  psora,  and  for  the  destruction  of  vermin  which 
may  infest  the  skin.  For  these  latter  purposes,  it  should  be  diluted 
with  twice  or  three  times  its  weight  of  lard.  "Within  a  few  years,  it 
has  been  employed  locally /or  rendering  the  smallpox  eruption  abor- 
tive, and  the  prevention  of  pitting.  For  this  purpose,  it  should  be 
applied  to  the  face,  on  the  first  appearance  of  the  eruption,  spread 
thickly  on  patent  lint,  or  on  muslin,  which  may  be  formed  into  a  sort 
of  mask,  and  kept  closely  in  contact  Avith  the  skin,  so  as  to  exclude 
the  air.  Another  mode  of  using  it  is  first  to  soften  it  with  heat, 
then  thicken  it  with  starch  or  other  farinaceous  substance,  and,  while 
in  a  semifluid  state,  to  apply  it  to  the  whole  surface  by  means  of  a 
brush.  The  only  material  inconvenience  is  the  salivation  which  it 
sometimes  induces;  but,  if  the  authority  of  Van  Swieten,  Huxham, 
and  Boerhaave  be  allowed  weight,  this  is  rather  an  advantage  than 
an  evil ;  for  these  celebrated  authors  sanction  the  use  of  mercury  in 
smallpox.  It  is,  however,  by  no  means  certain  that  the  mercurial 
ointment  operates  in  diminishing  the  variolous  eruption,  in  any  other 
mode  than  by  excluding  the  air;  and  the  same  may  be  said  of  its  use 
in  erysipelas  and  chilblains,  in  which  it  has  been  recommended. 

Internal  Use.  On  the  Continent  of  Europe,  mercurial  ointment 
has  been  employed  internally,  with  a  view  to  the  effects  of  mercury 
on  the  system ;  and,  in  the  dose  of  from  two  to  five  grains,  two  or 
three  times  a  day,  it  is  said  to  salivate  with  great  facility.  It  may  be 
given  in  pill,  made  by  incorporating  the  ointment  with  lycopodium, 
or  powdered  liquorice  root.* 

*  The  effects  of  the  salts  of  mercury  -with  fatty  acids  have  been  investigated  by 
M.  Jeannet,  who  has  found  that  the  oleo-stearate,  applied  to  the  denuded  skin,  or  to 
the  surface  of  wounds,  produces  no  irritation,  and  is  not  absorbed  in  notable  propor- 
tion; and  that,  taken  internally,  in  quantities  sufficient  to  produce  the  constitutional 
impression  of  mercury,  it  occasions  scarcely  an  appreciable  local  disturbance  in  the 
stomach  and  bowels.   [Archives  Gen.,  Mai,  1859,  p.  626.) — Xote  to  the  second  edition. 
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Compoiind  Cerate  of  Mercury  {Cv.l^^TV'S[  IIydraroyri  Compost- 
TUM,  Lond.)  is  an  officinal  of  the  London  College,  consisting  of 
mercurial  ointment,  compound  soap  cerate,  and  camphor,  rubbed 
together.     It  is  used  to  promote  the  resolution  of  indolent  tumours. 

Mercurial  Liniment  (Linimentum  Hydrargyri,  Lond.;  Lini- 
MENTUM  Hydrargyri  Compositum,  Duh.)  is  a  mixture  of  mercurial 
ointment,  lard,  camphor,  alcohol,  and  solution  of  ammonia,  sometimes 
used  as  a  stimulating  liniment,  to  promote  absorption  in  local  effu- 
sions, and  for  the  discussion  of  chronic  and  indolent  swellings  of  the 
joints,  glands,  periosteum,  etc.,  •whether  of  syphilitic  origin  or  other- 
wise. It  is  said  to  be  more  apt  to  salivate  than  mercurial  ointment, 
in  consequence  of  the  presence  of  ammonia. 

IV.  MERCURIAL  PLASTER. — EmplaSTRUM  HydrAEGYRI. 
U.  S.,  Lond.,  Ed.,  Duh. 

This  is  prepared  by  first  melting  olive  oil  and  resin  together,  then 
rubbing  them,  after  cooling,  Avith  mercury  until  the  globules  disap- 
pear, and,  lastly,  incorporating  the  mixture  with  melted  lead  plaster, 
gradually  added. 

As  in  the  preceding  preparations,  the  mercury  exists  in  this  mainly 
in  the  state  of  minute  division;  and,  as  with  them,  it  is  probable  that, 
so  far  as  the  mercury  is  concerned,  it  proves  effective  through  the 
gradual  formation,  in  contact  with  the  skin,  of  a  soluble  compound 
of  the  metal. 

Spread  upon  leather,  and  applied  to  the  skin,  it  has  produced 
salivation  in  persons  peculiarly  susceptible  to  the  mercurial  influ- 
ence, and  is  sometimes  used,  in  reference  to  the  general  effects  of 
the  medicine,  in  chronic  inflammation  of  the  viscera,  especially  of 
the  liver  and  spleen;  being  applied  immediately  over  the  organ 
affected.  More  frequently,  however,  it  is  used  for  the  discussion  of 
external  swellings,  such  as  buboes,  nodes,  and  other  chronic  tume- 
factions of  the  bones,  or  soft  parts,  especially  when  supposed  to  be 
of  syphilitic  origin. 

Plaster  of  Ammoniac  with  Mercury  (Emplastrum  Ammoniaci 
CUM  Hydrargyro,  U.S.y  Lond.,  Duh.;  Emplastrum  Ammoniaci 
EX  Hydrargyri,  Ed.)  is  an  officinal  preparation,  which  is  most  con- 
veniently made,  according  to  the  Edinburgh  directions,  by  incorpo- 
rating the  above  plaster  and  ammoniac  together.  It  is  used  for  the 
same  purposes  as  the  preceding,  being  somewhat  more  discutient,  and 
sometimes  beneficial  in  chronic  swellings  of  the  joints. 
vol.  II. — 19 
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2.  Officinal  Oxides  of  Mercury. 
There  are  only  two  of  these  preparations  now  officinally  recognized, 
representing  the  two  chemical  oxides,  the  protoxide,  namely,  and  the 
deutoxide  or  peroxide.  Some  chemists  consider  the  latter  as  the  true 
protoxide,  on  account  of  its  greater  stability,  and  therefore  call  the 
former  the  suboxide^  altering  the  equivalent  of  mercury  accordingly 
from  202  to  101.  This  change  is  medically  very  unfortunate,  as  it 
introduces  still  further  confusion  into  the  nomenclature  of  important 
and  powerful  preparations,  just  beginning  to  rise  out  of  a  former 
confusion,  which  had  been  the  cause  of  death  in  more  than  one  in- 
stance. I  shall  adhere  to  the  nomenclature  recognized  by  the  U.  S. 
Pharmacopoeia. 

I.  BLACK  OXIDE  OF  MERCURY.— HydrARGYRI  Oxidum 

Nigrum.  U.S. 

Various  modes  of  making  this  preparation  have  been  employed; 
but  perhaps  the  best,  on  the  whole,  is  that  of  the  U.  S.  Pharmaco- 
poeia, which  consists  in  decomposing  calomel  by  means  of  solution  of 
potassa,  washing  the  resulting  oxide,  and  drying  it  with  a  gentle  heat. 
An  interchange  of  principles  takes  place  between  the  protochloride 
of  mercury  or  calomel,  and  the  oxide  of  potassium  or  potassa,  by 
which  the  chloride  of  potassium  is  formed  in  solution,  and  the  pro- 
toxide of  mercury  is  left  undissolved. 

As  first  prepared,  the  oxide  is  blackish;  but  it  very  soon  becomes 
olive-coloured,  and  at  length  not  unfrequently  presents  a  slightly 
reddish  tint.  It  is  inodorous,  tasteless,  insoluble  in  water  and  alka- 
line solutions,  but  soluble  in  acetic  and  nitric  acids,  and  forms  with 
muriatic  acid  calomel  and  water.  Though  a  protoxide,  consisting  of 
one  eq.  of  mercury  and  one  of  oxygen,  it  is  readily  decomposed; 
and,  under  the  influence  of  light,  is  resolved  partially  into  deutoxide 
and  metallic  mercury,  of  which  the  globules  may  be  seen  on  close 
inspection.  It  often  also  contains  a  portion  of  undecomposed  calo- 
mel. Exposed  to  a  strong  heat,  it  is  volatilized,  and  condenses  in 
metallic  globules. 

Its  operation  upon  the  system  resembles  that  of  calomel,  though 
perhaps  more  variable.  According  to  Mialhe,  it  is  changed  into 
corrosive  sublimate  or  the  bichloride  in  the  primte  vise.  The  readiest 
explanation  of  the  change  is  that  one  part  of  the  protoxide  gives  up 
its  oxygen  to  the  other  part,  forming  the  deutoxide  or  binoxide,  which 
then  reacts  with  any  alkaline  chloride  or  muriatic  acid  contained  in 
the  stomach. 
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The  black  oxide  is  capable  of  producing,  according  to  its  dose,  an 
alterative,  sialagogue,  or  purgative  effect.  It  occasionally  causes 
considerable  irritation,  which  may  sometimes  be  ascribed  to  the 
presence  of  the  dcutoxide.  The  dose  as  an  alterative  is  from  one- 
quarter  of  a  grain  to  a  grain  daily;  with  a  view  to  general  mercuri- 
alization,  from  one  to  three  grains  twice  or  thrice  a  day.  Before 
being  given  in  larger  doses,  its  freedom  from  deutoxide  should  be 
well  ascertained;  and  at  best  it  can  scarcely  be  considered  as  suit- 
able for  use  as  a  purgative. 

Mr.  Abernethy  employed  it  for  mercurial  fumigation.  The  patient, 
protected  by  a  complete  suit  of  underclothing,  was  placed  at  night 
in  a  vapour  bath,  with  the  head  projecting,  and  the  neck  guarded  by 
a  cloth,  and  was  exposed,  for  fifteen  or  twenty  minutes,  to  the 
vapours  of  two  drachms  of  the  oxide,  put  on  a'  heated  iron  within 
the  bath.  He  was  then  transferred  to  bed,  and  passed  the  night  in 
the  same  garments.  Salivation  has  thus  been  induced  in  forty-eight 
hours;  but  the  cases  in  which  the  proceeding  would  be  desirable 
must  be  extremely  few. 

The  Black  Wash  or  Lotio  Nigra  is  made  by  agitating  about  a 
drachm  of  calomel  in  a  pint  of  lime-water.  By  reaction  between 
the  calomel  and  lime,  chloride  of  calcium  is  formed,  which  remains 
in  solution,  and  protoxide  of  mercury  or  the  black  oxide,  which  sub- 
sides. But,  with  the  proportions  mentioned,  there  must  be  a  large 
amount  of  undecomposed  calomel  mixed  with  the  oxide.  The  pre- 
paration is  used  as  an  application  to  all  kinds  of  syphilitic  ulcers, 
being  always  well  shaken  when  applied. 

II.  BED  OXIDE  OF  MERCUBY.  — HydrARGTRI  Oxidum 
RuBRUM.  U.  jS.,  Ed.,  Did).  —  Hydrargyri  Nitrico-Oxidum. 
Lond.  —  Deutoxide  of  Mercury. — Binoxide  of  Mercury. — 
Peroxide  of  Mercury.  —  Red  Precipitcde. 

This  is  made  by  dissolving  mercury  in  nitric  acid,  evaporating  the 
solution  to  dryness,  and  exposing  the  residue  to  heat,  in  shallow  ves- 
sels, so  long  as  red  vapours  escape.  Both  nitrate  of  the  protoxide 
and  that  of  the  deutoxide  of  mercury  are  formed  in  the  first  step  of 
the  process,  and  are  afterwards  decomposed  by  heat;  the  metal  being 
oxidized  to  the  maximum  at  the  expense  of  the  acid,  which  is  driven 
off.  The  resulting  product  is  the  deutoxide  of  mercury,  with  a  very 
small  proportion  of  nitrate  not  entirely  decomposed.  It  is  com- 
monly called  red  precipitate. 

This  oxide  is  in  minute  shining  scales,  of  a  fine  orange-red  colour, 
and  an  acrid,  metallic  taste.     It  may  be  considered  as  virtually  in- 
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soluble  in  water ;  requiring,  according  to  Dr.  Cliristison,  7000  parts 
of  that  liquid  for  solution.  It  is  dissolved  by  nitric  and  muriatic 
acids.  With  a  moderate  heat,  it  yields  oxygen,  and  at  a  red  heat 
is  decomposed  and  dissipated.  It  should  always  be  rubbed  into  very 
fine  powder  before  being  used. 

Effects  on  the  System.  Externally,  the  red  oxide  of  mercury  is 
powerfully  irritant,  and  even  escharotic  when  applied  to  ulcerated  or 
excoriated  surfaces.  Internally  it  is  capable  of  affecting  the  system 
like  the  other  preparations  of  mercury ;  but  it  is  liable  to  be  very  harsh 
in  its  action,  sometimes  causing  vomiting  and  purging,  in  doses  in 
which  it  produces  little  obvious  effect  at  other  times,  and  capable  In 
over-doses  of  causing  dangerous  gastro-enteritis.  There  can  be  lit- 
tle doubt  that  it  acts,  whether  externally  or  internally,  mainly 
through  conversion  into  corrosive  sublimate.  This  conversion,  de- 
pending  on  the  presence  of  the  alkaline  chlorides  or  muriatic  acid, 
is  not  constant  in  the  same  degree;  and  hence  the  inequality  in  the 
action  of  the  medicine.  Under  favouring  circumstances  it  takes 
place  rapidly,  and  gives  great  energy  to  the  preparation.  Mialhe 
supposes  that  the  change  is  effected  by  an  interchange  of  principles 
between  a  portion  of  the  alkaline  chloride  and  the  mercurial  oxide, 
resulting  in  the  formation  of  the  deuto-chloride  of  mercury  and  the 
pure  alkali,  the  former  combining  with  a  portion  of  undecomposed 
alkaline  chloride  to  form  a  double  chloride  of  the  mercury  and 
alkaline  metal.  Were  it  not  for  this  latter  combination,  the  deuto- 
chloride  could  not  exist  in  the  presence  of  the  generated  alkali. 

Therapeutic  Application.  In  consequence  of  its  inequality  of 
action,  and  occasional  violence,  the  red  oxide  should  not  be  used 
internally.  If  given,  the  dose  should  not  exceed  one-quarter  or 
half  a  grain. 

At  present  it  is  used  exclusively  as  an  external  remedy,  for  its 
locally  alterative,  stimulant,  or  escharotic  effect,  in  syphilitic  ulcers, 
in  old  indolent,  flabby,  or  fungous  ulcers  whether  syphilitic  or  not, 
in  various  cutaneous  eruptions,  and  in  different  diseases  of  the  eye 
or  its  appendages.  It  is  used  in  the  form  of  powder,  ointment,  or 
lotion. 

The  poivder  is  sometimes  sprinkled,  as  an  escharotic,  on  chancres, 
and  indolent  or  flabby  and  fungous  ulcers;  and  diluted  with  eight  or 
ten  parts  of  very  finely  powdered  sugar,  is  blown  into  the  eye  for 
the  removal  of  opacity  of  the  cornea.  Great  care  should  be  taken 
that  the  oxide  is  very  finely  powdered. 

The  Ointment  (UnguentUxM  Hydrargyri  Oxidi  Rubri,  U.  S., 
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Dub.;  Unguentum  IIydrargyri  NiTRico-OxiDr,  Lond. ;  Un- 
GUENTUM  OxiDi  IIydrarc.yri,  Ed.)  commonly  called  red  precipitate 
ointment,  is  made  by  rubbing  a  drachm  of  the  red  oxide,  very  finely 
powdered,  with  an  ounce  of  simple  ointment  previously  softened  by 
beat.  It  is  at  first  of  a  fine  orange-red  colour,  which  gradually 
darkens  by  time  into  a  dirty  leaden  hue,  probably  owing  to  the 
partial  deoxidation  of  the  deutoxide  through  the  agency  of  the  fatty 
matter.  It  should,  therefore,  not  be  kept  long;  but  prepared  as 
■wanted. 

This  ointment  is  often  used  as  a  dressing  for  ulcers  such  as  ^bove 
referred  to,  and  as  an  application  to  certain  cutaneous  diseases,  par- 
ticularly porrigo,  the  advanced  stages  of  impetigo  of  the  face  and 
scalp,  and  the  scaly  afiections.  It  may  be  used  also  in  psoroph- 
thalmia,  being  carefully  applied  to  the  edges  of  the  affected  lids; 
and,  more  or  less  diluted,  is  occasionally  introduced  into  the  eye  in 
obstinate  chronic  ophthalmia,  with  thickening  of  the  palpebral  con- 
junctiva, and  specks  on  the  cornea. 

The  Phagedenic  Lotion  [Aqua  Phagedoenica,  or  Lotio  Phage- 
dsenica)  is  made  by  adding  corrosive  sublimate  to  lime-wgier,  in  the 
proportion  of  two  grains  to  a  fluidounce.  By  mutual  decomposition 
between  the  bichloride  of  mercury  and  the  oxide  of  calcium  or  lime, 
chloride  of  calcium  and  red  oxide  of  mercury  are  generated,  the  for- 
mer of  which  remains  dissolved,  and  the  latter  is  thrown  down.  Of 
course,  whenever  the  preparation  is  used,  it  must  be  well  shaken.  It 
was  formerly  much  employed,  as  a  wash,  in  the  ulcers  and  cutaneous 
eruptions  above  referred  to;  being  applied  to  the  former  by  means 
of  lint,  or  folded  linen  wet  with  it,  and  to  the  latter  by  lotion. 
Trousseau  speaks  of  it  favourably  as  a  wash  in  all  cases  in  which 
solution  of  corrosive  sublimate  is  used,  and  especially  in  pruritus 
of  the  vulva,  diluted  with  from  twice  to  four  times  its  bulk  of  warm 
"water. 

3.   Officinal  Chlorides  of  Mercury. 

Under  this  head  are  placed  calomel  or  the  protochloridc,  corrosive 
sublimate  or  the  deutochloride,  and  white  precipitate,  which  may  be 
considered  as  a  chloro-amidide  of  mercury. 

I.  MILD  CHLORIDE  OF  MERCURY  or  CALOMEL. — Hy- 
DRAKGTRi  Chloridum  Mite.  XT.  S.  — Hydrargyri  Ciiloridum. 
Load.  —  Calomelas.  Ed.,  Dub.  —  Protocldoride  of  Mercury. 
—  Suhcldoride  of  Mercury. 

Calomel  is  prepared  by  first  forming  a  sulphate  of  the  deutoxide 
of  mercury,  by  boiling  sulphuric  acid  and  the  metal  together  to  dry- 
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ness.  This  is  then  rubbed  with  a  quantity  of  mercury  equal  to  that 
which  it  contains,  and  afterwards  with  chloride  of  sodium  in  a  cer- 
tain proportion,  and  finally  submitted  to  sublimation.  It  may  be 
supposed  that  the  mercury  forms,  with  the  deuto-sulphate  first  ob- 
tained, a  sulphate  of  the  protoxide,  which  reacts  with  the  chloride 
of  sodium,  so  as  to  form  sulphate  of  soda,  which  remains,  and  pro- 
tochloride  of  mercury  which  is  sublimed.  The  vapours  condense 
into  a  heavy  crystalline  cake,  which  is  to  be  finely  powdered,  and 
washed  thoroughly  with  boiling  distilled  water,  in  order  to  separate 
some  torrosive  sublimate,  which  is  always  formed,  and  sublimes  with 
the  calomel.  This  impurity  is  known  to  have  been  completely  re- 
moved, when  the  washings  do  not  yield  a  white  precipitate  with  solu- 
tion of  ammonia. 

Properties.  As  above  prepared,  calomel  is  a  heavy,  yellowish- 
white  or  ivory-coloured  powder,  inodorous,  tasteless,  and  insoluble  in 
water,  alcohol,  and  ether.  It  is  darkened  by  exposure  to  light,  but 
otherwise  is  unalterable  in  the  air.  It  is  completely  dissipated  by 
heat.  According  to  the  view  which  considers  the  combining  number 
of  mercury  as  202,  it  consists  of  one  equivalent  of  the  metal  and 
one  of  chlorine. 

Incompatihles.  Calomel  is  decomposed  by  the  alkalies  and  alka- 
line earths,  with  the  formation  of  the  black  oxide  of  mercury.  The 
alkaline  carbonates,  soaps,  and  soluble  sulphurets  also  decompose  it ; 
and  the  same  is  said  to  be  the  case  with  several  of  the  metals. 
Nitromuriatic  acid  probably  converts  it  into  corrosive  sublimate; 
and  I  have  been  informed  of  a  case,  in  w^hich  these  medicines  were 
jointly  administered,  with  the  apparent  effect  of  causing  excessive 
vomiting  and  purging,  which  ended  fatally.  Alkaline  chlorides  have 
the  same  effect,  but  mucli  more  slowly.  Chloride  of  ammo7iium, 
however,  or  muriate  of  ammonia  acts  with  considerable  energy;  and 
a  fatal  case  is  on  record,  in  which  death  was  supposed  to  have  re- 
sulted from  the  use  of  this  salt  simultaneously  with  calomel.  Hy- 
drocyanic acid  also  decomposes  calomel,  forming  corrosive  sublimate 
and  deutocyanuret  of- mercury;  and  should  not,  therefore,  be  given 
along  with  it.  For  the  same  reason,  all  the  natural  products  con- 
taining hydrocyanic  acid,  such  as  oil  of  bitter  almonds,  bitter  almond 
water,  cherry-laurel  water,  syrup  of  orgeat,  infusion  of  tvild-cherry 
bark,  etc.,  should  be  used  with  caution,  if  at  all,  when  calomel  is  ad- 
ministered. 

Effects  on  the  System.  Calomel  is  of  itself  scarcely  irritant;  but, 
in  consequence  of  the  change  it  undergoes  when  in  contact  with  the 
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liquids  of  the  body,  and  of  course  with  the  mucous  surfaces,  or  those 
of  ulcers  or  abrasions,  it  becomes- so  in  a  greater  or  less  degree,  cor- 
responding with  the  rapidity  of  the  change.  The  nature  of  this  al- 
teration has  been  already  referred  to.  According  to  Mialhe,  whose 
views,  to  say  the  least,  are  extremely  plausible,  whenever  calomel 
comes  in  contact  with  the  animal  liquids,  containing  an  alkaline  chlo- 
ride, the  chloride  of  sodium,  for  example,  it  is  converted  partially 
into  corrosive  sublimate;  one  part  of  the  protochloride  giving  up  its 
chlorine  to  the  other  so  as  to  form  deutochloride  with  reduction  of  a 
portion  of  the  metal;  and  the  salt  thus  formed  combining  Avith  the 
alkaline  chloride  which  gives  it  stability.  It  is  thus  the  corrosive 
sublimate,  or  the  compound  of  this  with  the  alkaline  chloride  that  is 
the  real  agent,  Avhenevcr  calomel  operates  in  any  manner,  either 
locally  or  upon  the  system.  In  this  way,  peculiarities  in  the  opera- 
tion of  the  medicine,  before  unaccountable,  are  explained  without 
difficulty. 

Calomel  produces  on  the  system  all  the  effects,  already  fully  de- 
scribed, which  characterize  the  mercurial  preparations;  and,  on  the 
whole,  is  the  best  of  them  for  internal  use,  being  at  the  same  time, 
when  properly  guarded,  in  general  mild  in  its  operation,  and  yet 
certain  and  effective.  In  large  doses,  it  is  purgative  and  anthel- 
mintic; and,  in  still  larger  doses,  it  is  thought,  with  a  moderate  pur- 
gative effect,  to  have  a  peculiar  sedative  influence  upon  the  alimen- 
tary mucous  membrane,  for  which  it  has  been  much  used  in  cholera 
and  dysentery,  with  great  asserted  advantage.  In  these  several 
relations,  I  shall  treat  of  the  medicine  among  the  cathartics  and  an- 
thelmintics. 

Many  instances  have  been  recorded,  in  which  calomel  has  oper- 
ated poisonously;  in  some  destroying  life  by  excessive  salivation, 
in  others,  by  a  powerful  irritant  influence  on  the  alimentary  mucous 
membrane.  Yet  the  cases  are  infinitely  more  numerous,  in  which 
it  has  been  administered  in  enormous  doses,  often  as  much  as 
drachms  at  a  time,  and,  taking  the  aggregate  of  the  doses  given  at 
short  intervals,  amounting  sometimes  to  ounces,  or  even  a  pound, 
within  a  very  few  days,  without  any  observable  physiological  results 
whatever,  except  some  depressing  sensations  in  the  abdomen,  moder- 
ate purgation,  or  a  slight  salivation,  and  not  always  these.  I  have 
heard  of  a  practitioner,  who  was  in  the  habit  of  giving  calomel  by 
the  teaspoonful,  in  certain  violent  cases  of  disease;  and  it  is  quite 
certain  that  many  of  his  patients  escaped  without  injury.  With  our 
present  lights  on  the  subject,  it  is  not  difficult  to  explain  these  dis- 
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crepancies.  Merely  as  calomel,  the  remedy  is  bland  and  probably 
inert.  By  conversion,  however,  into  corrosive  sublimate,  it  acquires 
activity ;  and  this  activity  is  just  in  proportion  to  the  quantity  of 
the  soluble  compound  produced.  But  the  change  is  due  to  the  alka- 
line chlorides  present,  and  is  proportionate  to  their  amount.  If  there 
should  be  little  of  them,  their  power  will  soon  be  exhausted,  and  the 
calomel  will  produce  but  moderate  effects,  the  greater  portion  re- 
maining unchanged  and  inert  in  the  bowels ;  and,  so  far  as  regards 
immediate  effects,  it  differs  little  how  much  this  inert  remainder  may 
amount  to,  whether  to  grains  or  to  drachms.  The  result  is  the  same 
whether  the  chlorides  pre-exist  in  the  primae  vise,  or  are  introduced. 
The  inference  from  all  this  is  that,  when  calomel  operates  violently, 
either  as  an  irritant  or  sialagogue,  it  meets  with  an  unusual  propor- 
tion of  the  alkaline  chlorides  in  the  primae  vise,  either  secreted  or 
introduced;  and,  when  comparatively  inert,  that  it  is  so  because  it 
encounters  little  or  none  of  these  salts.  Now,  whether  this  explana- 
tion is  admitted  or  not  in  its  precise  terms,  it  is  at  least  highly  prob- 
able that  the  different  results  obtained  from  the  medicine  are  owing; 
to  its  different  degree  of  solubility,  under  varying  circumstances,  in 
the  liquids  of  the  alimentary  canal. 

Therapeutic  Application.  So  far  as  concerns  the  alterative  and 
sialagogue  effects,  enough  has  been  said  on  this  subject  already.  I 
would,  however,  urge  on  the  young  practitioner,  the  importance  of 
a  guarded  use  of  the  medicine,  and  of  not  allowing  himself  to  be  de- 
ceived, by  the  impunity  with  which  it  is  often  carelessly  given,  into 
the  very  erroneous  supposition  that  this  apparent  harmlessness  can 
always  be  relied  on.  He  should  also  carefully  guard  against  those 
influences,  above  referred  to,  which  are  calculated  to  give  intensity 
to  the  action  of  the  medicine. 

Administration.  Calomel  may  be  given  in  the  form  of  pill,  or 
that  of  powder.  The  pill  may  be  made  with  gum  arable  and  sugar; 
but,  if  desired  to  act  quickly  and  vigorously,  should  be  freshly  pre- 
pared.    The  powder  may  be  given  in  syrup  or  molasses. 

The  alterative  dose  is  from  half  a  grain  to  two  grains,  every  night 
or  every  other  night,  to  be  followed,  if  there  has  been  no  action  on 
the  bowels,  by  a  gentle  laxative  in  the  morning.  When  the  stomach 
and  bowels  are  irritable,  the  dose  may  be  one  sixth  or  one-eighth  of 
a  grain,  given  every  hour  or  two,  so  that  the  same  quantity  may  be 
taken  in  the  twenty-four  hours. 

For  the  general  mercurial  effect,  as  indicated  by  the  sore-mouth, 
from  half  a  grain  to  a  grain  three  times  a  day,  may  be  given  in 
chronic  cases,  and  increased  if  necessary.    In  acute  cases,  the  quan- 
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tity  may  vary  from  four  to  twenty-four  grains  in  twenty-four  liours, 
accortling  to  tlie  urgency  of  the  symptoms;  tlic  several  doses  not 
exceeding,  as  a  general  rule,  one  or  two  grains.  It  is  much  better 
thus  to  give  the  medicine  in  small  and  repeated  doses,  as  they  arc 
more  likely  to  act  on  the  system,  and  less  liable  to  produce  gastric 
or  intestinal  irritation.  Should  the  stomach  and  bowels  be  irritable, 
it  may  even  be  advisable  to  follow  the  practice  of  Dr.  Law,  of  Dul)lin, 
and  give  extremely  minute  doses,  as  from  the  twenty-fourth  to  the 
twelfth  of  a  grain  repeated  at  very  short  intervals.  It  has  been 
found  that  a  much  smaller  quantity  of  the  mercurial  will  produce 
salivation,  thus  given,  than  as  ordinarily  exhibited. 

When  calomel  is  found  unexpectedly  irritating,  it  should  be  care- 
fully tested  for  corrosive  sublimate,  the  presence  of  which  is  prob- 
ably one  of  the  causes  of  the  occasional  harshness  which  it  exhibits. 
Should  water  in  which  calomel  has  been  agitated,  yield,  after  filtra- 
tion, a  white  precipitate  with  solution  of  ammonia,  it  would  indicate 
the  presence  of  this  impurity. 

Topical  Use.  Calomel  has  been  employed  topically  for  various 
purposes.  It  has  been  snuffed  up  the  nostrils  in  ozsena ;  blown  into 
the  eyes  in  chronic  ophthalmia,  with  or  without  specks  in  the  cornea; 
employed  as  a  gargle,  suspended  in  mucilage,  in  ulcers  of  the  throat; 
introduced  into  the  larynx,  by  inhalation,  in  chronic  inflammation  of 
that  organ;  injected  into  the  urethra  in  gonorrhoea;  and,  in  the 
state  of  ointment  made  with  a  drachm  of  calomel  to  an  ounce  of  lard 
or  simple  ointment,  used  as  a  dressing  for  indolent  or  specific  ulcers, 
and  by  inunction  in  chronic  cutaneous  eruptions.  It  has  also  been 
used  for  fumigation;  and  some  prefer  it  for  this  purpose  to  any  other 
preparation  of  mercury.  According  to  Mr.  Henry  Lee,  of  London, 
it  acts  in  this  way  more  satisfactorily,  when  mixed  in  vapour  with  the 
vapour  of  water.  To  effect  this  object,  nothing  more  is  necessary 
than  to  put  under  a  cane-bottomed  chair,  on  which  the  patient  may 
be  seated,  enveloped  together  with  the  chair  in  a  blanket,  a  cup  of 
hot  water,  and  a  thin  metallic  plate  with  ten  grains  of  calomel 
sprinkled  upon  it,  and  to  heat  each  of  these  by  means  of  a  spirit- 
lamp.  At  the  end  of  fifteen  or  twenty  minutes,  the  patient  may 
wrap  himself  in  the  blanket,  and  go  to  bed.  [Medico -Chirurg.  Trans., 
xxxix.  341.) 

JetveU's  calomel,  HoivarcVs  calomel,  or  the  Jit/ dro sublimate  of  mer- 
cury, is  a  preparation  made  by  condensing  the  vapours,  as  they  pro- 
ceed from  the  materials  for  preparing  calomel,  in  contact  with  steam, 
whereby  they  are  thoroughly  cleansed  from  corrosive  sublimate,  and 
the  resulting  preparation  obtained  in  a  state  of  finer  division,  and 
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more  impalpable,  than  in  the  ordinary  mode  of  pulverization.  An- 
other mode  of  attaining  the  same  object  of  minute  division  is  that 
proposed  by  M.  Soubeiran,  of  effecting  the  condensation  in  a  current 
of  air.  The  calomel  thus  prepared  is  whiter,  and  considerably  lighter 
than  that  ordinarily  used,  and,  in  consequence  of  its  more  complete 
comminution,  is  said  to  be  acted  on  more  rapidly  by  the  alkaline 
chlorides,  and  consequently  to  be  rather  more  active  when  taken 
into  the  stomach.  The  latter  quality  is  a  disadvantage ;  as  the 
superiority  of  calomel  over  other  mercurials  is  owing  to  its  union 
of  mildness  with  efficiency;  but,  from  its  impalpable  character,  the 
hydrosublimate  is  more  esteemed  for  introduction  into  the  eye. 

There  are  two  officinal  preparations  of  calomel  intended  for  use 
as  alteratives,  or  with  the  view  of  obtaining  the  mercurial  influence, 
which  require  a  brief  notice. 

1.  The  Pills  of  Mild  Chloride  of  Mercury,  or  Calomel  Pills  (Pil- 
ule Hydrargyri  Chloridi  Mitis,  U.S.),  consist  of  calomel  made 
into  the  pilular  form  by  means  of  powdered  gum  arabic  and  syrup, 
and  contain  each  one  grain  of  the  mercurial.  They  are  intended 
simply  as  a  convenient  form  for  administration,  and  to  facilitate 
prescription. 

2.  The  Compound  Calomel  Pills  (PiLULiE  Calomelanos  Com- 
posite, Ed.,  Duh.;  Pilula  Hydrargyri  Chloridi  Composita, 
Lond.)  consist  of  calomel,  with  an  equal  weight  of  precipitated  sul- 
phuret  of  antimony,  and  a  little  guaiac  and  molasses.  They  are 
often  called  Plummer's  pills,  after  Dr.  Plummer,  who  first  employed 
them.  They  are  considered  as  peculiarly  applicable  to  scaly  and 
other  eruptive  diseases  of  the  skin,  and  chronic  rheumatism,  espe- 
cially when  of  syphilitic  origin,  and  are  said  to  be  useful  also  in 
chronic  hepatitis,  and  disorders  of  the  digestive  organs  connected 
with  deficient  action  of  the  liver.  If,  however,  it  be  true,  as  stated 
by  Vogel,  that  they  are  ultimately  converted  into  sulphuret  of  mer- 
cury and  terchloride  of  antimony,  they  must  in  the  end  owe  their 
virtues  to  the  antimonial  alone,  as  the  sulphuret  of  mercury  is  nearly 
or  quite  inert. 

II.  CORROSIYE  CHLORIDE  OF  MERCURY  or  CORROSIVE 
SUBLIMATE.  —  Hydrargyri  Chloridum  Corrosivum.  U.  S. 
—  Hydrargyri  Bichloridum.  Lond.  —  Sublimatum  Corro- 
sivum. Duh.  —  SuBLiMATUS  CoRROSivus.  Fcl. — DeutocMoride 
of  Mercury.  —  BlcJdoride  of  Mercury.  —  Percldoride  of  Mer- 
cury.—  C/doride  of  Mercury. 

Corrosive  sublimate  is  prepared  by  first  forming,  as  in  the  pro- 
cess for  calomel,  the  sulphate  of  the  deutoxide  of  mercury,  and  after- 
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wards  submitting  this  to  sublimation  in  connection  witli  cliloridc  of 
sodium.  An  intcrcliangc  of  principles  takes  place,  by  which  sulphate 
of  soda  and  the  deutochloride  of  mercury  arc  formed,  of  which  the 
former  remains  behind,  and  the  latter  passes  over  in  vapour,  and  is 
condensed  in  a  proper  recipient. 

Properties.  As  kept  in  the  shops,  corrosive  sublimate  is  usually 
in  heavy,  white,  translucent,  crystalline  lumps,  unchangeable  in  the 
air,  inodorous,  of  an  exceedingly  acrid,  styptic,  metallic,  and  per- 
sistent taste,  soluble  in  eighteen  or  twenty  parts  of  cold,  and  three 
of  boiling  water,  and  very  soluble  in  alcohol  and  ether,  the  latter 
of  which  will  partially  abstract  it  from  its  watery  solution.  It  is 
soluble,  also,  without  change,  in  sulphuric,  nitric,  and  muriatic  acids. 
The  alkaline  chlorides  unite  with  it,  forming  double  chlorides,  and 
thus  rendering  it  more  soluble  in  water.  It  melts  when  heated,  and, 
at  a  higher  temperature,  is  volatilized  without  change. 

Incompatibles.  The  alkalies  and  alkaline  earths  decompose  it, 
causing  a  red,  orange,  or  yellow  precipitate  of  the  deutoxide  of 
mercury,  with  the  exception  of  ammonia,  Avhich  produces  a  white 
precipitate.  The  alkaline  protocarbonates  also  throw  down  the  red 
oxide.  It  is  decomposed  by  the  soluble  salts  of  lead  and  silver,  by 
tartar  emetic,  iodide  of  potassium,  and  the  soluble  sulphurets.  With 
albumen  and  fibrin  it  forms  insoluble,  or  but  very  slightly  soluble 
compounds,  which,  however,  if  recent,  are  dissolved  by  acid  and  alka- 
line liquids,  and  by  solutions  of  the  chlorides  of  potassium,  sodium, 
and  calcium.  In  consequence  of  the  combination  which  it  forms 
with  albumen  and  fibrin,  it  protects  animal  substances  against  putre- 
faction. The  solution,  when  exposed  to  light,  is  gradually  decom- 
posed; but  the  change  is  prevented  by  the  presence  of  the  alkaline 
chlorides. 

Effects  on  the  System.  Corrosive  sublimate  is  a  powerful  local 
irritant,  producing,  when  applied  to  any  surface,  whether  internal 
or  external,  either  irritation,  inflammation,  or  corrosion,  according 
to  the  quantity  applied,  and  the  degree  of  concentration.  Its  cor- 
rosive property  is  ascribable  to  its  aflBnity  for  the  albuminoid  con- 
stituents of  the  tissues,  with  which  it  unites  chemically,  with  the 
eflTect  of  producing  disorganization.  Its  external  effects,  however, 
will  be  considered  more  fully  under  the  escharotics. 

Taken  internally,  in  very  small  doses,  it  is  capable  of  operating 
on  the  system,  without  disagreeably  affecting  the  stomach  and  bowels. 
The  opinion  has  been  very  generally  entertained,  that  it  has  less  ten- 
dency than  most  other  mercurials  to  produce  sore-mouth,  even  while 
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bringing  the  system  at  large  under  its  influence,  as  evinced  by  a 
somewhat  increased  action  of  the  heart,  an  augmented  flow  of  per- 
spiration or  of  urine,  and  the  curative  efiects  which  often  result. 
There  is  probably  some  truth  in  this  opinion,  though  the  fact,  admit- 
ting it  to  be  such,  is  not  very  satisfactorily  explicable,  in  accordance 
with  the  most  probable  views  of  the  action  of  mercurials.  Perhaps, 
however,  the  diff"erence  between  it  and  the  other  preparations,  in  this 
respect,  may  be  rather  apparent  than  real.  We  give  the  milder 
preparations  more  freely,  it  may  be,  than  is  necessary  for  their  cura- 
tive eff'ect,  because  we  have  no  apprehension  of  local  injury  from  an 
over-dose.  Perhaps,  were  we  to  prescribe  them  less  freely,  we  might 
witness  all  the  eflects  which  we  obtain  from  corrosive  sublimate,  with 
an  equal  exemption  from  ptyalism.  But,  in  relation  to  this  mercu- 
rial, we  are  compelled  to  give  it  in  very  small  doses,  to  avoid  injury 
to  the  stomach  and  bowels.  On  account  of  this  apparent  peculiarity 
of  curing  syphilitic  diseases  without  salivating,  corrosive  sublimate 
has  long  been  a  favourite  medicine  with  empirics,  who  profess  to  cure 
syphilis  without  mercury. 

Even  in  ordinary  medicinal  doses,  the  medicine  sometimes  acts  as 
an  irritant,  producing  nausea,  griping  pains,  and  sometimes  vomiting 
or  purging,  though  the  former  efi'ect  is  rare.  This  result  may  gener- 
ally be  obviated  by  combining  it  with  a  little  opium.  If,  however,  it 
be  persevered  with,  under  such  circumstances,  especially  in  some- 
what large  doses,  there  is  danger  of  producing  a  chronic  inflamma- 
tion of  the  alimentary  mucous  membrane,  which  may  have  serious 
consequences. 

Though  less  liable  to  salivate,  in  ordinary  doses,  than  other  mer- 
curials, it  will  generally,  if  persisted  in,  sooner  or  later  affect  the 
mouth,  and  sometimes  violently  so.  I  have  before  referred  to  a 
case,  which  fell  under  my  own  observation,  in  which  salivation  was 
apparently  induced  by  two  doses  of  one-sixth  of  a  grain  each. 

Poisonous  Ejfects.  When  taken  largely,  corrosive  sublimate  acts 
as  a  powerful  corrosive  poison.  If  given  in  successive  doses,  so  as 
to  bring  about  the  poisonous  results  gradually,  severe  ptyalism  is 
often  induced,  with  all  its  most  unpleasant  accompaniments.  In 
such  cases,  there  is  usually,  after  each  dose,  more  or  less  colicky 
pain,  with  nausea  and  vomiting;  and  the  patient  dies  at  length  of 
the  combined  effects  on  the  stomach  and  bowels,  and  upon  the  mouth 
and  fauces,  in  which  the  lungs  not  unfrequently  participate,  as  indi- 
cated by  dyspnoea,  cough,  and  bloody  expectoration.  Tremors  and 
paralysis  sometimes  precede  death. 
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Whon  a  single  poisonous  doso  has  boon  taken,  large  enough  to 
destroy  life,  tlie  symptoms  arc  a  strong  acrid  metallic  taste;  a  sense 
of  constriction  and  burning  in  the  oesophagus;  excruciating  pain  in 
the  stomach,  ■which,  however,  is  sometimes  wanting;  nausea,  and 
frequent  vomiting  of  mucus,  often  mixed  with  blood;  and  generally 
violent  purging,  with  or  without  blood  in  the  stools.  The  system  is 
iisually  greatly  prostrated,  and  cramps  in  the  extremities,  and  some- 
times convulsions  precede  death.  Not  unfrcquently  the  patient  lives 
several  days,  in  which  case  the  true  mercurial  ptyalism  is  apt  to 
occur.  Profuse  discharge  of  saliva  sometimes  takes  place  much 
earlier;  but  this  is  owing  to  the  direct  irritant  action  of  the  poison 
on  the  mouth,  or  a  sympathetic  result  of  the  gastric  disturbance. 
If  the  patient  survive  the  gastro-enteritis,  he  sometimes  lingers  long 
under  the  disease  of  the  mouth  and  fauces,  which,  by  the  occurrence 
of  sloughing  and  extensive  ulceration,  may  prove  fatal. 

On  examination  after  death,  the  usual  marks  are  discovered  of 
inflammation  or  corrosion  of  the  mucous  membrane  of  the  stomach 
and  bowels.  The  internal  surface  is  often  found  of  a  slate-gray 
colour,  and  that  of  the  mouth  is  white  or  bluish-gray;  effects  which 
are  somewhat  characteristic  of  the  action  of  this  poison. 

The  smallest  quantity  which  is  known  to  have  caused  death  is 
three  grains,  and  that  was  in  the  case  of  a  child.  {Taylor  on  Poisons^ 
Lend.  1848,  p.  402.) 

Several  cases  are  on  record  of  death  from  the  external  application 
of  corrosive  sublimate,  in  which  its  poisonous  constitutional  effects 
were  experienced,  both  as  exhibited  in  the  alimentary  canal  and  the 
mouth.  In  one  instance,  that  of  a  child,  though  the  poison  had  pro- 
duced extensive  sloughing  in  the  part  to  which  it  had  been  applied, 
absorption  nevertheless  took  place,  and  a  most  violent  effect  upon 
the  mouth  came  on,  attended  with  gangrene.  In  another  instance, 
occurring  in  an  adult,  on  examination  after  death,  the  alimentary 
canal  was  found  strongly  inflamed,  and  the  lower  part  of  the  colon 
and  rectum  were  in  a  state  of  sphacelus.  Other  facts  in  great  num- 
ber might  be  adduced,  to  show  that  the  medicine,  when  absorbed 
from  the  surface,  exercises  on  the  stomach  and  bowels  an  irritant  in- 
fluence similar  to  that  which  it  evinces  when  swallowed. 

Treatment  of  Poisoning.  The  stomach  should  be  well  washed  out 
by  the  free  use  of  demulcent  drinks,  with  which  some  antidote  should 
be  administered.  Albumen,  in  the  form  of  the  white  of  eggs,  as  the 
most  convenient,  should  be  immediately  resorted  to,  or,  in  the  ab- 
sence of  this,  milk  or  wheat  flour;  for,  though  these  may  not  com- 
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pletely  neutralize  the  poison,  they  certainly  tend  to  lessen  its  ac- 
tivity; and  it  is  of  the  utmost  importance  not  to  lose  time.  The 
most  efficient  antidote,  when  it  can  be  obtained,  is  probably  the 
hydrated  protosulphuret  of  iron.  After  the  stomach  has  been 
cleansed,  a  cathartic  should  be  given  with  the  antidote ;  and  measures 
afterwards  employed  to  counteract  the  inflammation  and  irritation, 
for  which  purpose  the  aid  of  opium  will  be  highly  valuable. 

Mode  of  Operation.  Corrosive  sublimate  is  capable  of  producing 
its  characteristic  effects  on  the  system,  both  through  the  alimentary 
canal  and  the  skin.  Meeting  with  albuminous  matters  in  the  tissues 
and  liquids  with  which  it  is  brought  into  contact,  it  probably  unites 
with  these  even  when  given  in  small  doses,  forming  an  albuminate  of 
the  salt,  from  which  it  is  probably  dissolved  through  the  agency  of 
the  alkaline  chlorides  in  the  blood,  and  thus  enters  the  circulation 
not  strictly  as  corrosive  sublimate,  but  as  a  compound  of  this  and 
the  alkaline  chloride. 

Therapeutic  Application.  In  reference  to  the  uses  of  corrosive 
sublimate  as  a  topical  remedy,  I  shall  speak  hereafter.  For  its 
effects  on  the  system  it  is  much  less  used  than  some  of  the  other 
mercurials,  on  account  of  its  occasional  harshness,  and  the  danger 
of  giving  it  in  such  doses  as  to  insure  a  decided  constitutional  im- 
pression. Its  employment  is  confined  mainly  to  secondary  venereal 
affections,  chronic  rheumatism  of  a  peculiarly  obstinate  character,  and 
chronic  cutaneous  eruptions,  whether  syphilitic  or  not.  It  is  usually 
administered  with  other  alteratives,  especially  the  compound  decoc- 
tion, and  compound  syrup  of  sarsaparilla.  With  the  latter,  however, 
unless  taken  promptly  after  the  mixture,  it  is  liable  to  undergo  de- 
composition, and  to  be  converted  into  calomel.  An  objection  has  been 
made  to  its  administration  in  connection  with  albuminous  or  glutinous 
substances,  under  the  impression  that  it  might  thus  be  rendered 
insoluble  and  inert;  but,  as  suggested  by  Soubeiran,  this  is  probably 
the  safest  way  of  administering  it ;  as  its  corrosive  effects  are  thus 
obviated,  while,  being  soluble  in  the  blood,  it  is  probably  taken  into 
the  circulation  without  difficulty. 

Administration.  The  dose  of  corrosive  sublimate  is  from  one- 
sixteenth  to  one-quarter  of  a  grain,  three  or  four  times  a  day. 
Should  it  irritate  the  stomach  and  bowels,  in  any  dose  given,  this 
should  be  diminished,  or  a  little  opium  may  be  administered  with  it. 
The  most  convenient  method  of  exhibition  is  usually  that  of  pill, 
which  maybe  made  with  the  crumb  of  bread;  great  care  being  taken 
to  diffuse  the  medicine  equally  through  the  mass. 
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Corrosive  sublimate  is  frequently  used  on  the  Continent  of  Europe, 
in  the  form  of  a  bath,  with  a  view  as  well  to  its  constitutional  im- 
pression, as  to  a  local  effect  on  the  skin.  In  this  mode  it  is  applied 
chiefly  to  obstinate  cutaneous  affections.  In  the  Hotel  Dieu  of  Paris, 
a  bath  is  used  containing  at  first  half  an  ounce  of  the  corrosive  sub- 
limate, which  is  sometimes  increased  to  an  ounce  or  even  two  ounces; 
only  half  the  quantity  being  used  in  the  cases  of  women.  In  describ- 
ing the  effects  of  these  baths,  MM.  Trousseau  and  Pidoux  state  that 
they  first  produce  heaviness  of  the  head  and  drowsiness,  with  slight 
pains  in  the  stomach,  and  sometimes,  though  rarely,  vomfting  and 
diarrhoea.  After  several  repetitions  of  them,  a  papulous  eruption  is 
apt  to  appear  on  the  legs,  which  is  occasionally  so  inconvenient  from 
the  itching  and  pain,  that  it  is  necessary  to  suspend  the  bathing. 
The  remedy  is  not  pushed  to  ptyalism  unless  in  syphilitic  cases.  The 
baths  are  given  every  other  day,  and  on  the  intervening  day  the  pa- 
tient is  immersed  in  a  bran  bath.  The  effects  of  the  remedy  are 
described  as  most  happy  in  the  cure  of  obstinate  skin  diseases.  [Trait, 
dc  TJu^rap.,  4e  dd.,  i.  201-2.)  Sulphuretted  baths  used  conjointly, 
cause  a  blackening  of  the  skin,  "which  does  not  disappear  till  after 
desquamation.  Pediluvia  may  be  employed  also  to  affect  the  consti- 
tution, having  the  strength  of  half  a  grain  of  the  chloride  to  a  pint 
of  water. 

A  /Solution  of  Corrosive  Sublimate  (Liquor  Htdrargtri  Bichlo- 
RIDI,  Lond.)  is  directed  by  the  London  College,  consisting  of  ten 
grains,  each,  of  the  bichloride  and  of  muriate  of  ammonia,  in  an 
imperial  pint  (foxx)  of  distilled  water.  The  dose  is  from  one  to  four 
fluidrachms,  containing  from  one-sixteenth  to  one-fourth  of  a  grain  of 
the  corrosive  sublimate,  to  be  taken  in  some  mucilaginous  liquid. 

III.  AMMOXIATED  MERCURY  or  WHITE  PRECIPITATE. 
—  Hydrargyrum  Ammoniatum.  U.S.  —  Hi'drargy'ri  Ammo 
nio-Chloridum.  Lond.,  Duh.  —  Hydrargyri  Precipitatum 
Album.  Ed.  —  Chloro-Amidide  of  Mercury.  —  Amido-CMo- 
ride  of  Mercury. 

This  is  made  by  simply  precipitating  a  solution  of  corrosive  subli- 
mate with  solution  of  ammonia,  and  washing  the  precipitate  till  the 
washings  are  tasteless.  The  most  probable  explanation  of  the  reac- 
tions which  take  place  is  that  given  by  Sir  Robert  Kane.  Assuming 
the  existence  of  a  compound  radical  consisting  of  one  equivalent  of 
nitrogen  and  two  of  hydrogen  (Nil,),  which  is  ammonia  deprived  of 
one  equivalent  of  hydrogen,  and  is  denominated  amidogen ;  it  is  only 
necessary  to  suppose  that  one  of  the  two  equivalents  of  chlorine,  con- 
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tained  in  the  (leutochloride  of  mercury,  is  replaced  by  one  of  amido- 
gen,  thus  forming  a  cliloro-amidide  of  mercury.  To  produce  amido- 
gen,  one  of  the  equivalents  of  hydrogen  leaves  a  portion  of  the 
ammonia,  and  combines  with  the  equivalent  of  chlorine  lost  by  the 
corrosive  sublimate,  forming  muriatic  acid,  which,  combining  with  an 
equivalent  of  undecomposed  ammonia,  remains  in  solution  as  muriate 
of  ammonia. 

Projyei'ties.  Ammoniated  mercury  is  in  the  form  of  a  white  powder 
or  pulverulent  masses,  inodorous,  of  a  slight  earthy  and  metallic 
taste,  insoluble  in  water  and  alcohol,  and  soluble  without  effervescence 
in  muriatic  acid.  It  is  decomposed  and  dissipated  by  a  strong  heat. 
It  may  be  distinguished  from  calomel  by  undergoing  no  change  on 
the  addition  of  ammonia,  and  by  not  being  blackened  by  trituration 
with  lime-water.  Like  most  of  the  other  mercurials,  it  yields,  accord- 
ing to  Mialhe,  corrosive  sublimate  to  the  alkaline  chlorides. 

Little  is  experimentally  known  of  its  operation  upon  the  system; 
but  there  can  be  no  doubt  that  it  would  produce  the  general  effects 
of  the  mercurials.  Fatal  cases  of  poisoning  by  it  have  been  reported. 
It  is  employed  exclusively  as  a  topical  remedy,  usually  in  the  form 
of  an  ointment,  which  is  officinal. 

Ointment  of  Ammoniated  Mercury,  or  White  Precipitate  Oint- 
ment (Unguentum  Hydrargyri  Ammoniati,  U.  S.;  Unguentum 
Hydrargyri  Ammonio-Chloridi,  Lond.;  Unguentum  Precipi- 
TATl  Albi,  Ed.),  made  by  rubbing  a  drachm  of  ammoniated  mercury 
with  twelve  drachms  of  simple  ointment,  is  used  to  destroy  pediculi, 
and  as  a  stimulant  alterative  in  indolent  ulcers,  psorophthalmia,  and 
various  cutaneous  eruptions,  as  scabies,  chronic  impetigo,  and  favus 
or  scald-head. 

4.   Officinal  Iodides  of  Mercury. 

Of  these  there  are  only  two,  the  iodide  and  deutiodide,  which  are 
distinguished  in  the  U.  S.  Pharmacopoeia  as  the  iodide  and  red  iodide, 
in  order  to  avoid  the  confusion  of  changing  nomenclature,  by  fixing 
on  some  unalterable  quality  as  the  basis  of  the  title. 

L  IODIDE  OF  MERCURY.  —  HYDRARGYRI  lODIDUM.  U.S., 
Lond.  —  Hydrargyri  Iodidum  Viride.  Dub.  —  Protiodide  of 
Mercury.  —  Subiodide  of  Mercury. 

This  may  be  made  by  simply  rubbing  iodine  and  mercury  together 
in  proper  proportions,  a  little  alcohol  being  added  to  facilitate  the 
process ;  or  by  reaction  between  calomel  and  iodide  of  potassium,  in 
which  case  an  interchange  of  principles  takes  place,  with  the  forma- 
tion of  chloride  of  potassium  which  may  be  removed  by  washing. 
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and  of  ioilidc  of  mercury  which  remains.  It  sometimes  contains 
deutiodiJe,  from  which  it  may  be  freed  by  washing  it  thoroughly  with 
boihng  alcohol. 

Properties.  Iodide  of  mercury  is  a  heavy,  yellowish-green  pow- 
der, inodorous  and  tasteless,  insoluble  in  Avatcr  or  alcohol,  but  soluble 
in  ether,  and  slightly  soluble  in  solution  of  iodide  of  potassium.  It 
is  darkened  on  exposure  to  light.  At  a  high  temperature  it  is  vola- 
tilized. Mialhe  has  shown  that,  though  less  readily  dissolved  by  the 
alkaline  chlorides  than  some  other  mercurials,  it  is  slightly  affected 
by  them,  and  is  even  more  readily  affected  than  calomel  by  muriatic 
acid.  It  probably,  therefore,  owes  its  activity  to  the  solvent  agency 
of  these  substances.  [Chimie  Appliq.  a  la  Phjsiolog.,  Paris,  a.d. 
1856,  p.  420-1.) 

Effects  on  the  System.  Iodide  of  mercury  produces  the  effects  of 
the  mercurials  generally;  but  different  opinions  are  entertained  of 
the  degree  of  its  activity.  M.  Gilbert  considers  it  much  more  active 
than  calomel,  but  less  apt  to  produce  salivation,  while  it  is  less  pois- 
onous thnn  corrosive  sublimate.  {Ibid.,  p.  419.)  Dr.  Pereira  says 
that  it  is  a  powerful  irritant  poison.  {3Iat.  3Ied.,  3d  ed.,  p.  868.) 
MM.  Trousseau  and  Pidoux  consider  it  a  "powerful,  indeed  very 
powerful  medicine."  {Trait,  de  Therap.,  4e  ^d.,  i.  187.)  On  the 
other  hand,  M.  Claude  took  nine  grains  with  no  other  effect  than  an 
evacuation  from  the  bowels  more  than  twenty- four  hours  afterwards ; 
and  M.  Ricord  carries  the  amount  of  it,  which  he  gives  daily,  to  six 
or  eight  grains  without  inconvenience.  {Chini.  Ajypliq.  a  la  Physiol., 
422.)  The  probability  is  that  iodide  of  mercury  is  of  itself  not  more 
active  than  calomel,  and  when  pure  may  be  given  in  the  same  doses. 
But  it  is  frequently  contaminated  with  the  deutiodide,  which  is  a  very 
powerful  preparation ;  and  its  occasional  harshness  may  be  accounted 
for  in  this  way.  Besides,  it  is  dissolved  by  solution  of  iodide  of 
potassium,  thus  being  rendered  much  more  energetic;  and,  as  the 
two  may  often  have  been  given  together,  it  is  very  possible  that  its 
reputation  for  extraordinary  energy  may  have  arisen  partly  from  this 
cause.  M.  Mialhe  believes  that,  when  acted  on  by  iodide  of  potas- 
sium, it  undergoes  a  change  analogous  to  that  of  calomel  with  alka- 
line chlorides ;  is  converted,  namely,  into  mercury  and  the  deutiodide ; 
so  that  it  is  the  latter  preparation,  and  not  the  protiodide  that  acts. 
{Ibid.,  p.  423.)  The  practical  inference  is,  that  great  care  should 
be  taken  to  use  the  protiodide  thoroughly  free  from  deutiodide,  and 
that  the  medicine  should  not  be  used  simultaneously  with  iodide  of 
potassium. 

VOL.  II.— 20 
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Therapeutic  AppUcatioti.  Iodide  of  mercury  has  been  found  very 
useful  in  syphilis;  being  preferred,  in  some  degree  probably,  under 
the  impression  that  it  is  less  liable  to  salivate  than  calomel.  Its  com- 
position, moreover,  obviously  suggested  its  preferable  use  in  cases  of 
that  disease  associated  with  scrofula;  and  this  is  perhaps  its  most 
useful  application.  The  dose  is  a  grain  two  or  three  times  a  day,  to 
be  gradually  increased  until  the  desired  effect  is  produced,  or  until 
some  unpleasant  symptom  shall  appear.  It  is  most  conveniently 
given  in  the  form  of  pill. 

An  Ointment  (Unguentum  Hydrargyri  Iodidi,  Lond.)  is  di- 
rected in  the  London  Pharmacopoeia  to  be  prepared  by  rubbing  an 
ounce  of  the  iodide  with  two  ounces  of  wax,  and  six  of  lard,  previ- 
ously melted  together.  It  is  used  for  certain  skin  affections  of  a 
scrofulous  character,  as  lupus;  and  as  a  dressing  for  scrofulous,  or 
scrofulo-syphilitic  ulcers.* 

II.  RED  IODIDE  OF  MERCURY.  — HydrARGTRI  loDlDUM 
RuBRUiT.  U.S.,  Dub.  —  Hydrargyri  Biniodidum.  ^cZ. — Deut- 
ioclide  of  Mercury.  —  Biniodide  of  Mercury.  —  Periodide  of 
Mercury. 

This  is  prepared  by  precipitating  a  solution  of  corrosive  sublimate, 
by  means  of  another  of  iodide  of  potassium.  The  reaction,  which 
takes  place  between  one  equivalent  of  the  bichloride  and  two  eqs.  of 
the  iodide,  results,  through  an  interchange  of  principles,  in  the  forma- 
tion of  chloride  of  potassium  which  remains  in  solution,  and  deutiodide 
of  mercury  which  is  thrown  down.  The  precipitate  is  to  be  well 
washed,  dried,  and  kept  in  a  closely  stopped  bottle. 

Properties.  This  preparation  is  usually  in  the  form  of  a  heavy, 
scarlet  powder,  inodorous,  of  a  very  slight  metallic  taste,  insoluble  in 
water,  but  soluble  in  heated  alcohol,  and  in  solutions  of  the  chlo- 
ride of  sodium,  iodide  of  potassium,  and  other  soluble  iodides,  with 
which  it  is  disposed  to  combine  chemically,  forming  double  iodides. 
When  heated  it  melts,  and  on  solidifying  assumes  a  yellow  colour, 

*  lodo-chloride  of  viercury,  made  by  subliming  together  two  equivalents  of  calomel 
and  one  of  iodine,  is  used  by  M.  Rochard,  with  great  asserted  success,  in  the  treat- 
ment of  acne  rosacea.  The  compound  is  made  into  pills,  containing  about  one-sixth 
of  a  grain  each,  of  which  from  one  to  three  are  taken  daily,  also  into  an  ointment 
by  mixing  one  part  with  eighty  parts  of  lard,  which  is  to  be  applied  daily  by  fric- 
tion. Considerable  inflammation  is  produced,  and  serum  or  pus  is  discharged,  which, 
on  the  suspension  of  the  application  after  two  or  three  days,  dries  into  crusts.  These 
fall  after  a  time,  leaving  the  part  less  red  and  hardened.  The  process  is  to  be  re- 
peated till  recovery  is  effected.  (i>.  and  F.  Medico- Chir.  Rev.,  July,  1856,  p.  185.) — 
Note  to  the  second  edition. 
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which  it  again  changes  for  red  on  further  cooling,  or  on  being  me- 
chanically disturbed.  At  a  higher  heat  it  i^  vaporized,  and  condenses 
in  yellow  scales,  which  also  become  red  on  cooling.  These  are  suffi- 
ciently characteristic  properties. 

Effects  on  the  System.  These  are  both  locally  and  generally  like 
those  of  corrosive  sublimate,  though  perhaps  somewhat  less  violent. 
It  probably  acts  through  the  agency  of  the  chloride  of  sodium  in 
the  liquids  of  the  body,  which  enables  them  to  dissolve  it.  The  dose 
is  the  sixteenth  or  twelfth,  gradually  increased  to  the  sixth  or  fourth 
of  a  grain. 

Therapeutic  Applieation.  As  this  iodide  is  capable  of  bringing 
the  system  under  the  mercurial  influence,  it  is  applicable  to  the 
same  purposes  as  most  of  the  preparations  of  mercury,  and  especially 
to  the  treatment  of  scrofulous  syphilis;  but  its  harshness,  and  the 
danger  that  might  arise  from  an  over-dose,  have  prevented  its  use  to 
any  extent  as  an  internal  remedy. 

Externally  it  is  employed  as  a  powerful  alterative  stimulant  and 
eschavotic,  in  obstinate  ulcerous  diseases,  and  has  been  found  by 
Cazenave  especially  useful  in  lupus.  Forming  it  into  an  ointment 
with  equal  parts  of  olive  oil  and  lard,  he  applies  it  in  a  thin  layer 
over  a  portion  of  the  diseased  surface,  which  becomes  violently  in- 
flamed, and,  on  the  subsidence  of  the  inflammation,  is  left  in  a  state 
disposed  to  heal.  In  the  form  of  very  dilute  ointment,  it  has  been 
used  in  opacity  of  the  cornea,  and  obstinate  disease  of  the  eyelids. 

An  Ointtnent  (Unguentum  Hydrargyri  Iodidi  Rubri,  Duh.) 
is  directed  in  the  Dublin  Pharmacopoeia  to  be  made  by  rubbing  a 
drachm  of  the  iodide  with  seven  drachms  of  simple  ointment.  This 
may  be  applied  to  indolent  and  insusceptible  scrofulous  ulcers,  and, 
much  diluted,  to  other  chronic  ulcerations  of  a  less  obstinate  char- 
acter. For  application  to  the  eye,  as  above  mentioned,  it  should  be 
diluted  with  at  least  four  times  its  weight  of  lard  or  simple  oint- 
ment. In  about  the  same  strength,  it  has  been  used,  in  India,  with 
great  asserted  advantage  in  goitre,  in  connection  with  the  solar  in- 
fluence; the  patient,  after  a  thorough  application  of  the  ointment, 
being  directed  to  sit  with  the  tumour  exposed  to  the  direct  rays  of 
the  sun  as  long  as  he  can  bear  them.  Blistering  is  generally  in- 
duced, after  which,  the  ointment  is  again  applied,  but  on  this  occa- 
sion delicately.  No  other  treatment  is  required  in  ordinary  cases. 
{Ed.  Med.  Journ.,  iii.  525.) 
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5.   Officinal  Sulphurets  of  Mercury. 

I.  RED  SULPHURET  OF  MERCURY  or  CINNABAR.— 
Hydrargyri  Sulphuretum  Eubrum.  U.  S.  —  Hydrargyri 
BisuLPHURETUM.  Loncl.  —  Cinnabaris.  Ed. — Deutosulphuret 
of  Mercury.  —  Bisulplmret  of  Mercury.  —  Persulpliuret  of 
Mercury. 

This  is  made  by  heating'  mercury  and  sulphur  together,  and  then 
subliming.  The  two  unite  in  the  proportion  of  two  equivalents  of 
the  sulphur  to  one  of  the  mercury. 

Artificial  cinnabar  is  in  the  form  of  heavy,  deep  silvery-red,  glis- 
tening, crystalline,  and  striated  lumps,  which  yield,  when  pulverized, 
a  beautiful  brilliant-red  powder  called  vermilion.  It  is  inodorous, 
tasteless,  insoluble  in  water  and  alcohol,  and  not  acted  on,  like  the 
other  mercurials  by  the  alkaline  chlorides.  When  heated  in  close 
vessels,  it  volatilizes  unchanged,  but  in  the  air  is  decomposed,  the 
sulphur  undergoing  combustion,  and  the  mercury  rising  in  vapour. 

3Iedical  Effects  and  Uses.  This  sulphuret  is  thought  to  be  en- 
tirely inert  in  its  unaltered  state.  .  The  only  use  made  of  it  is  for 
the  purpose  of  mercurial  fumigation.  Being  converted  by  heat, 
with  access  of  air,  into  sulphurous  acid  and  mercurial  vapour,  it 
becomes  efficient  in  this  method  of  application,  and  has  sometimes 
been  used  in  venereal  ulcers  of  the  throat,  and  in  other  cases  requir- 
ing a  very  speedy  salivation.  In  order  to  this  effect,  the  vapours 
must  be  inhaled;  and  the  obvious  objection  occurs,  that,  as  the  sul- 
phurous acid  must  be  inhaled  at  the  same  time,  very  unpleasant  and 
even  hazardous  irritation  of  the  air-passages  might  be  endangered. 
When  the  object,  therefore,  is  to  introduce  mercurial  vapours  into 
the  lungs,  the  black  oxide  or  calomel  would  be  decidedly  preferable. 

But  the  vapours  of  cinnabar  have  also  been  applied  to  the  external 
surface,  and  in  this  way  may  sometimes  prove  serviceable.  It  is 
especially  in  syphilitic  eruptions  that  they  have  been  thus  employed ; 
but  they  might  also  be  used  in  any  other  obstinate  eruption,  demand- 
ing a  powerfully  alterative  and  stimulant  impression.  In  such  cases, 
the  attendant  sulphurous  acid  may  be  useful.  From  ten  grains  to  a 
drachm  or  two  of  the  cinnabar  may  be  used,  according  to  the  extent 
of  surface  which  it  may  be  desired  to  affect.  It  may  be  simply 
placed  on  a  plate  of  heated  iron,  which,  when  the  application  is  to 
be  general,  must  be  introduced  within  a  vapour  bath,  especial  care 
being  taken  that  the  head  of  the  patient  shall  project,  and  that  the 
aperture  around  his  neck  be  well  closed.     When  the  application  is 
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to  be  limited  to  a  single  limb,  it  may  be  introduced  into  a  box  made 
for  the  purpose,  with  an  opening  to  admit  the  limb.  It  may  be  suf- 
ficient, sometimes,  to  direct  the  vapours  upon  a  particular  spot,  by 
means  of  an  instrument  resembling  a  funnel. 

ir.    BLACK    SULPIIURET    OF    MERCURY    or    ETTTrOPS 

MINERAL. IIVDRARGYKI     SULrilURETUM     NiGRUM.    U.S. 

'  Ethiops  mineral  is  prepared  by  simply  rubbing  mercury  and  sul- 
phur together.  A  chemical  union  takes  place,  and  a  black  powder 
results.  At  one  time  this  was  thought  to  be  the  protosulphuret  of 
mercury;  but,  on  the  authority  of  Mr.  Brande,  it  is  now  generally 
admitted  to  be  a  mixture  of  cinnabar  or  the  deutosulphuret  with 
sulphur. 

It  is  a  heavy,  black,  inodorous,  and  tasteless  powder,  insoluble  in 
water  and  alcohol,  and  having  no  reaction  with  the  alkaline  chlo- 
rides.    It  is  completely  dissipated  by  heat. 

In  its  operation  upon  the  system,  it  is  nearly  if  not  quite  inert, 
and  might  well  be  excluded  from  the  officinal  catalogues.  It  has 
been  supposed,  however,  to  have  an  alterative  effect,  and  has,  there- 
fore, been  prescribed  in  scrofulous  swellings  and  cutaneous  erup- 
tions, particularly  in  the  cases  of  children.  The  dose  is  stated  at 
from  five  to  thirty  grains  several  times  a  day;  but  doses  of  several 
drachms  have  been  taken,  for  a  considerable  time,  with  little  or  no 
effect. 

6.   Officinal  Salts  of  Mercury. 

The  salts  of  mercury  are  at  present  scarcely  used  except  for  topi- 
cal purposes.  The  nitrate  and  acetate  were  at  one  time  given  inter- 
nally, but  have  been  generally  jibandoned.  Of  the  salts  in  use,  I 
shall  treat  in  this  place  only  of  the  nitrate,  in  the  form  of  the  citrine 
ointment.  The  yelloiv  subsulpJiate  or  turpeth  mineral,  will  be  con- 
sidered under  the  emetics  and  errhines,  and  the  solution  of  the  per- 
nitrate  or  supernitrate  under  that  of  escharotics. 

OIXTMEXT  OF  NITRATE  OF  MERCURY. —Unguentum 
IIydrargyri  Nitratis.  U.S.,  Loud.,  Bub. — Unguentum 
CiTRiNU-M.  Ed.  —  Citrine  Ointment. 

According  to  the  directions  of  the  U.  S.  Pharmacopoeia,  citrine 
ointment  is  made  by  dissolving  mercury  in  nitric  acid,  adding  the 
solution  to  a  mixture  of  neat's-foot  oil  and  lard  heated  together  to 
200°,  and  stirring  until  effervescence  ceases,  and  the  ointment  thickens. 
In  the  process,  there  is  first  obtained  in  solution  a  mixture  of  the 
nitrates  of  the  protoxide  and  deutoxide,  which  are  afterwards  decom- 
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posed  to  some  extent,  and  probably  converted  into  the  yellow  sub- 
nitrate  of  the  deutoxide  of  mercury;  while  the  oils  themselves  are 
partially  converted  into  the  fatty  acids,  which  probably  combine 
with  a  portion  of  mercurial  oxide,  from  which  the  nitric  acid  has 
been  separated.  The  precise  changes,  however,  have  not  been  satis- 
factorily ascertained,  and  they  differ  somewhat  with  the  circum- 
stances of  the  operation.  It  is  clear  that  the  oxidation  of  the  fatty 
matter,  and  the  deutoxidation  of  the  protoxide  of  mercury,  are 
effected  at  the  expense  of  a  portion  of  the  nitric  acid,  which,  being 
thus  decomposed,  escapes  in  the  form  of  nitrous  fumes. 

This  ointment  has  a  fine  yellow  colour  when  first  prepared,  which, 
however,  gradually  changes  to  a  greenish  hue  on  exposure.  If  well 
made,  it  retains  its  proper  unctuous  consistence  for  a  long  time.  Its 
odour  is  nitrous,  but  peculiar. 

It  is  irritant,  and  probably  alterative  to  the  surface  to  which  it 
is  applied,  and  is  one  of  the  best  local  remedies  in  chronic  cutaneous 
eruptions  requiring  stimulation.  The  particular  affections  in  which 
it  has  been  found  most  efficacious  are  ])orrigo  and  impetigo,  espe- 
cially the  latter,  affecting  the  scalp  and  the  face,  in  the  form  of  tinea 
capitis  and  crusta  lactea.  It  has  also  proved  serviceable  in  the  ad- 
vanced stage  of  eczema,  when  the  inflammation  has  quite  subsided, 
and  in  the  scaly  affections,  psoriasis,  lepra,  and  pityriasis.  It  is,  in 
general,  not  applicable  to  the  earlier  stages  of  these  affections,  and, 
when  first  used,  should  be  considerably  diluted  with  lard;  the 
strength  being  gradually  increased  as  the  case  may  seem  to  require. 
If  it  augment  the  irritation,  it  should  be  suspended,  and  resumed  at 
a  later  stage  of  the  disease.  In  the  affection  of  the  edges  of  the  eye- 
lids diQnommdLiQdi  psoroplithalmia,  if  is  an  excellent  application.  It 
may  also  be  used,  as  a  stimulant  and  alterative  dressing,  in  foul 
phagedenic  or  indolent  ulcers,  particularly  those  of  syphilitic  origin. 


II.  ARSENIC. 

ARSENICUM.  ZZ.aS'.— Arsenicum  Purum.  i>M5. 

I  shall  treat  first  of  the  effects  and  uses  of  arsenic  as  a  medicine, 
and  then  of  its  several  preparations.  It  will  be  understood  that,  in 
the  following  observations,  it  is  not  the  metal  in  its  uncombined  state 
that  will  be  under  consideration,  but  those  states  of  it,  whatever  they 
may  be,  in  which  it  actually  operates  on  the  system.     There  can  be 
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no  doubt  tliat  it  is  the  arsenic  itself  Avliicli  gives  to  all  its  prepara- 
tions Avhatevcr  peculiar  efficiency  they  may  possess,  although,  when 
quite  pure,  it  may  have  but  a  very  doubtful  influence. 

Arsenic  has  by  some  been  ranked  among  the  tonics;  but  it  has 
always  appeared  to  me,  judging  from  its  known  effects,  to  be  very 
different  in  its  operation  from  those  medicines,  considered  as  a  class. 
The  antiperiodic  power  which  it  possesses  in  common  with  Peruvian 
bark  and  its  derivatives,  and  which  has  mainly  led  to  this  opinion  of 
its  character,  is  not  specially  a  tonic  property,  and  does  not  belong 
to  bark  itself  as  a  tonic.  The  medicine  which  probably  possesses  it 
in  the  highest  degree,  next  to  the  two  mentioned,  is  opium,  which 
certainly  has  no  claim  to  be  ranked  with  the  tonics.  The  effects  of 
arsenic  are  quite  peculiar,  and,  in  the  existing  state  of  our  knowledge, 
it  is  impossible  to  place  it  in  any  other  association  of  medicines  than 
the  present,  without  leading  to  false  notions  of  its  character. 

1.  Effects  071  the  System. 

In  its  lowest  remedial  doses,  arsenic  may  often  be  given  for  a 
considerable  time,  without  any  other  discoverable  sign  of  its  opera- 
tion than  the  relief  or  cure  of  the  disease,  for  which  it  may  be  ad- 
ministered. It  is,  therefore,  properly  an  alterative.  Generally 
speaking,  however,  it  does  produce  some  observable  effects,  which 
serve  as  a  signal  to  the  prescriber  to  diminish  the  dose,  or  to  with- 
hold the  medicine  for  a  time.  The  symptom  which  I  have  generally 
noticed  among  the  first,  when  it  is  very  carefully  given  with  a  special 
view  to  avoid  gastric  irritation,  is  an  edematous  state  of  the  eyelids 
and  the  cellular  tissue  of  the  face  beneath  them.  If  the  medicine  be 
persevered  in,  this  oedema  may  spread  considerably;  and  it  is  so 
common  an  effect  as  to  have  received  the  name  of  oedema  arsenicale. 
I  have  met  with  one  instance,  and  only  one,  in  which  this  effusion 
appeared  to  extend  over  the  body,  constituting  a  full  attack  of  ana- 
sarca ;  and  in  that  case,  which  was  one  of  intermittent  fever  in  a 
boy,  I  was  unable  to  determine,  certainly,  whether  the  dropsy  re- 
sulted from  the  arsenic  or  from  the  disease,  though  inclined  to  as- 
cribe it  to  the  former.  The  oedema  does  not,  in  general,  make  its 
appearance  until  some  days  after  beginning  with  the  medicine,  some- 
times not  for  a  week  or  ten  days,  or  even  more ;  and  I  have  carried 
patients  through  a  course  of  treatment  extending  to  months,  with 
the  effect  of  curing  long-continued  skin  affections,  without  any  symp- 
tom of  the  kind,  or  indeed  any  other  disagreeable  symptom. 

If,  however,  the  dose  is  somewhat  large,  or  the  patient  peculiarly 


312  ALTERATIVES.  [PART   II. 

susceptible,  the  first  sign  of  the  action  of  the  medicine  is  usually 
presented  in  the  stomach.  Sometimes  there  is  a  slight  temporary 
increase  of  appetite,  such  as  any  acrid  substance  may  produce  by 
its  first  excitant  impression;  but  more  frequently  the  patient  com- 
plains of  heat  in  the  throat,  epigastric  uneasiness,  anorexia,  nausea, 
or  burning  pain  in  the  stomach,  and  sometimes  of  general  heat,  and 
more  or  less  headache,  while  the  pulse  is  somewhat  accelerated; 
symptoms,  however,  which  subside  quickly  on  the  omission  of  the 
medicine.  Should  it  be  persevered  with,  or  given  still  more  largely, 
the  irritation  of  the  primae  viae  is  greatly  increased,  vomiting  and 
purging,  with  griping  pains  ensue,  and  other  symptoms  which  indi- 
cate derangement  of  the  system  at  large;  such  as  heat  and  dryness 
of  skin,  excited  pulse,  languor,  weakness,  wakefulness,  etc.  Be- 
yond these,  the  effects  of  arsenic  cannot  proceed  without  becoming 
poisonous;  and,  as  soon  as  the  symptoms  appear,  the  medicine 
should  be  at  once  omitted. 

Curious  accounts  have  been  given  of  the  use  of  arsenic  as  an 
habitual  stimulant  by  the  peasants  of  Styria,  in  the  Austrian  do- 
minions, who  are  said  to  be  invigorated  by  it,  improving  in  appetite, 
colour,  and  general  comfort,  so  as  to  acquire  a  fondness  for  the 
luxury,  and  to  be  unable  to  relinquish  it  without  suffering.  These 
statements,  however,  are  so  contrary  to  what  has  hitherto  been 
known  of  its  effects,  that  we  are  scarcely  required  to  give  them 
credence,  without  further  authentication.  Nevertheless,  MM.  Trous- 
seau and  Pidoux  state,  or  rather,  I  presume  M.  Trousseau,  for  both 
authors  could  scarcely  have  performed  the  experiment  at  the  same 
time,  that  after  he  had  taken  eight  centigrammes  (somewhat  more 
than  a  grain)  of  arsenious  acid,  he  felt  a  general  excitement  similar 
to  that  produced  by  strong  cofiFee,  with  an  extraordinary  sense  of 
vigour  in  the  lower  extremities,  enabling  him  to  take  a  long  walk 
without  fatigue.  [Traite  de  TMrap.,  4e  ^d.,  i.  258.) 

I  have  little  doubt  that  the  dangers  of  the  medicine,  and  its 
essentially  pernicious  character,  have  been  exaggerated,  in  the  gene- 
ral opinion,  much  beyond  what  the  exact  truth  will  warrant.  I  have 
myself  administered  Fowler's  solution  almost  or  quite  continuously, 
in  alterative  doses,  for  two,  three,  and  even  six  months,  without 
witnessing  any  disagreeable  effects  from  it  at  the  time  or  subse- 
quently, but  on  the  contrary  great  improvement,  and  not  unfre- 
quently  cures  of  the  cutaneous  affections  for  which  it  was  adminis- 
tered. On  a  visit  to  Swansea  in  South  Wales,  some  years  since,  I 
was  assured  by  respectable  physicians  of  the  place,  that  at  the  cop- 
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per  smelting  works  in  the  nciglibourliood,  Avhicli  load  tlic  wliolo 
atmosphere  around  them  with  the  vapour  of  arsenic,  so  tliat  vegeta- 
tion perishes  in  the  near  vicinity,  and  an  alliaceous  odour  can  some- 
times be  perceived  at  a  considerable  distance,  the  workmen  them- 
selves did  not  appear  to  suffer.  They  were  somewhat  paler,  it  is 
true,  than  the  peasants  of  the  country,  but  were  not  more  liable  to 
disease,  nor  shorter  lived  than  tlieir  neighbours.  Dr.  Paris,  in  his 
Pharmacologia,  states  that,  in  a  marshy  locality  in  Cornwall,  formerly 
subject  to  intermittent  fever,  it  has  ceased  to  prevail  since  copper 
smelting  works  have  been  established  in  the  neighbourhood. 

These  facts  may  tend,  in  some  measure,  to  remove  any  existing 
fears  as  to  the  safety  of  arsenic,  used  with  due  caution  as  a  medi- 
cine; but  they  should  not  render  the  practitioner  careless.  If  the 
dose  never  be  allowed  to  exceed  the  legitimate  limits,  and  the  medi- 
cine be  suspended  or  suitably  diminislied  on  the  occurrence  of  any 
unpleasant  symptom,  no  danger  of  serious  injury  from  its  use  need 
be  apprehended;  but  recklessness  or  negligence  may,  in  the  employ- 
ment of  this,  as  of  any  other  powerful  remedy,  lead  to  irreparable 
mischief. 

Poisonous  Effects.  Sometimes,  when  a  large  quantity  of  pow- 
dered arsenious  acid  is  taken  on  a  full  stomach,  the  poison  is  wholly 
rejected  along  with  the  gastric  contents,  and  no  ill  effects  follow.  A 
case  is  related,  in  which  half  an  ounce  was  swallowed,  with  the  effect 
of  vomiting,  and  without  causing  death.  But  such  cases  are  very 
rare.  Generally,  the  poisonous  symptoms  from  arsenious  acid  make 
their  appearance  in  about  half  an  hour,  or  an  hour,  after  it  has  been 
swallowed,  but  occasionally  in  a  very  few  minutes;  and  instances  are 
on  record  in  which  they  have  been  postponed  for  several  hours,  in 
one  case  so  long  as  eight.  A  severe  burning  pain  is  felt  in  the  stom- 
ach, usually  increased  by  pressure ;  nausea  comes  on,  quickly  followed 
by  vomiting,  and  somewhat  later  by  diarrhoea;  the  ejected  matters 
produce  inflammation  of  the  mucous  surface  over  which  they  pass, 
giving  rise  to  a  sense  of  constriction  and  burning  heat  in  the  throat, 
with  a  deep-purplish  redness  of  the  lips  and  mouth,  and  intense 
thirst ;  the  vomiting  becomes  incessant,  with  the  discharge  of  every- 
thing taken  into  the  stomach ;  the  diarrhoea  is  often  attended  with 
tenesmus,  and  occasionally  with  excoriations  of  the  anus;  the  ab- 
domen becomes  swollen,  hard,  and  extremely  tender;  sometimes  the 
skin  is  hot,  sometimes  pale  and  cold,  with  a  clammy  sweat;  the  pulse 
is  frequent,  small,  irregular,  and  at  length  extremely  feeble  or  imper- 
ceptible; the  respiration  is  often  laboured,  from  the  pain  produced 
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by  the  descent  of  the  diaphragm ;  palpitations,  faintness,  great  pros- 
tration, cramps  in  the  extremities,  and  hiccough,  mark  the  implication 
of  the  nervous  system ;  and,  finally,  delirium,  tetanic  spasms,  convul- 
sions, and  paralysis,  one  or  all,  precede  the  closing  scene.  The  suf- 
ferings of  the  patient  are  often  most  excruciating.  Sometimes  there 
is  an  itching  sensation,  with  or  without  an  eruption  on  the  surface. 
Copious  ptyalism  has  been  occasionally  observed.  The  urine  is  gen- 
erally scanty,  sometimes  bloody  or  albuminous,  and  causes  in  its 
discharge  a  burning  pain,  which  may  extend  to  the  whole  genital 
organs,  and  is  occasionally  attended  with  priapism.  The  discharges 
are  various  in  appearance;  but  from  the  stomach  they  are  usually 
brown,  and  mixed  with  mucus  or  blood,  and  from  the  bowels  are  not 
unfrequently  also  bloody,  and  at  a  later  period  black  and  oiFensive. 

Instead  of  the  preceding  symptoms,  which  are,  for  the  most  part, 
signs  of  an  intense  gastro-enteritis,  the  patient,  in  some  rare  instances, 
suffers  little  or  no  pain ;  even  vomiting  and  purging  may  be  absent ; 
but  prostration  speedily  supervenes,  with  faintness  or  syncope,  and 
evidences  of  great  nervous  disorder,  as  delirium,  coma,  convulsions, 
or  paralysis.  Either  the  shock,  made  through  the  stomach  upon  the 
nervous  centres,  is  so  great  as  to  prostrate  the  system  below  the  point 
of  inflammatory  reaction,  as  sometimes  happens  from  a  violent  blow 
on  the  epigastrium;  or  the  poison  is  rapidly  absorbed,  and  produces 
the  effect  directly  upon  the  brain  and  heart.  I  am  inclined  to  the 
former  of  these  opinions. 

In  other  cases,  again,  the  gastro-enteritic  symptoms  are  violent  at 
first,  but,  passing  off,  leave  the  patient  suffering  with  nervous  affec- 
tion, varying,  according  to  Dr.  Christison,  from  coma  to  a  slight 
palsy  of  the  limbs  resembling  that  of  lead,  with  intermediate  grades 
of  epileptic  convulsion,  tetanic  spasm,  or  symptoms  of  hysteria  or 
madness. 

Arsenical  palsy  has  been  particularly  investigated  by  M.  Imbert 
Gourbeyre,  of  Clermont,  in  France,  who  states  that  it  especially 
affects  the  lower  limbs,  but  has  a  tendency  to  become  general,  and 
usually  extends  to  the  upper  limbs,  which,  however,  are  less  seriously 
affected,  and  first  recover.  The  palsy  may  last  from  several  months  to 
years.  It  is  attended  with  cramps,  painful  shocks,  formication,  etc., 
and  may  be  partial  or  complete.  It  never  follows  the  careful  thera- 
peutic use  of  arsenic  however  long  continued,  and  occurs  only  when 
poisonous  doses  have  been  taken,  differing  in  this  respect  from  the 
palsy  caused  by  lead.  {Ann.  de  Therap.,  1858,  p.  229.) 

Death  has  happened  so  early  as  two  hours  after  the  taking  of  the 
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poison;  but  generally  it  docs  not  occur  under  eighteen  hours,  and 
sometimes  not  for  several  days. 

The  smallest  quantity,  I  believe,  known  to  have  caused  death,  is 
two  and  a  half  grains  of  arsenious  acid  in  a  stout  girl,  and  half  a 
fluidounce  of  Fowler's  solution,  equivalent  to  about  two  grains  of  the 
acid,  in  the  case  of  a  woman. 

The  external  application  of  arsenic  is  capable  of  producing  pois- 
onous eflects;  and  it  has  been  observed  that  the  symptoms  are  the 
same  as  when  it  has  operated  through  the  stomach,  including  the 
vomiting,  purging,  abdominal  pains,  and  other  evidences  of  gastro- 
enteritis, as  well  as  those  which  obviously  spring  from  the  absorption 
of  the  poison.  Arsenious  acid  has  been  much  used  as  an  escharotic 
in  cancerous  affections;  and  numerous  instances  have  occurred,  in 
which,  under  such  circumstances,  it  has  been  absorbed  with  fatal 
effect.  It  was  at  first  thought  that  the  liability  to  act  in  this  way 
must  be  in  proportion  to  the  amount  employed;  and  care  was,  there- 
fore, deemed  necessary  not  to  apply  it  too  freely  to  the  surface  to 
be  destioyed;  but  experience  seems  to  have  shown,  that  the  result 
is  more  likely  to  happen  from  small  than  large  quantities.  The  more 
speedily  and  the  more  completely  the  surface  is  destroyed,  the  less 
will  be  its  power  of  absorption,  as  dead  flesh  does  not  absorb ;  and 
the  larger  the  quantity  of  arsenic  employed,  the  more  rapid  and 
extensive  must  be  the  escharotic  effect.  It  seems,  therefore,  that 
the  result  of  experience,  in  this  case,  corresponds  with  what  ought 
to  be  the  conclusion  of  the  judgment. 

Slow  Poisoning.  When  arsenic  is  taken  in  small  quantities,  re- 
peated at  intervals,  for  a  long  time,  a  condition  of  slow  poisoning  is 
induced,  which  may  eventuate  fatally.  This  method  has  sometimes 
been  resorted  to  by  poisoners,  in  order  to  conceal  their  crime,  by 
giving  to  the  affection  the  appearance  of  a  gradually  increasing  dis- 
ease. Sometimes  it  is  said  that  a  gradual  failure  of  the  vital  powers 
takes  place,  with  loss  of  appetite,  debility,  and  a  general  inert  state 
of  the  faculties  of  mind  and  body,  without  any  special  or  very  obvious 
symptom.  But  I  exceedingly  doubt  this  method  of  operation.  It 
seems  to  me  quite  incompatible  with  what  I  have  seen  of  the  action 
of  arsenic,  and  with  what  is  generally  stated  of  its  effects/  that  it 
should  act  fatally  in  this  slow  way,  without  producing  obvious  char- 
acteristic phenomena.*  The  most  characteristic  symptoms  are  nau- 
sea and  vomiting,  purging,  and  severe  abdominal  pains,  following  on 

*  See  the  description  of  a  case  of  slow  poisoning  from  arsenic  in  the  B.  and  F. 
Medico -Chirurg.  Rev.,  April,  1806,  p.  400. 
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each  occasion  the  administration  of  the  poison.  Thirst,  redness  of 
the  eyes,  and  a  cutaneous  eruption,  have  been  occasionally  observed 
by  Dr.  Pereira,  among  the  first  symptoms.  Dryness  and  constric- 
tion of  throat,  hoarseness,  soreness  of  the  fauces  with  painful  deglu- 
tition, and  ptyalism  have  been  noticed  in  some  instances.  A  chronic 
condition  of  inflammation  of  the  alimentary  canal  is  at  length  in- 
duced; furred  tongue,  and  dryness,  stricture,  and  burning  heat  in 
the  mouth,  fauces,  and  oesophagus  are  experienced;  distress  of  stom- 
ach, with  great  irritability  of  the  organ,  so  that  everything  taken 
into  it  is  rejected,  is  not  uncommon;  there  is  usually  diarrhoea,  or  at 
least  looseness  of  the  bowels,  with  griping  pains ;  the  pulse  becomes 
frequent,  small,  and  irregular;  emaciation  takes  place;  oedema  of  the 
face  and  limbs  supervenes;  and  at  last  the  nervous  system  becomes 
seriously  implicated,  and  neuralgic  pains,  tremors,  headache,  vertigo, 
morbid  vigilance,  convulsions,  and  paralysis,  more  or  less  complete, 
indicate  the  slow  approach  of  death.  The  fatal  issue  is  sometimes 
preceded  by  delirium  or  stupor,  and  sometimes  occurs  without  them, 
the  mind  remaining  unclouded  to  the  last.  A  curious  effect,  occa- 
sionally produced  by  arsenic,  is  the  falling  of  the  hair  and  nails. 

In  the  3Iedical  Times  and  Gazette  for  February,  1857,  Dr.  Wm. 
Hinds  called  attention  to  cases  of  arsenical  poisoning,  which  appeared 
to  result  from  living  in  rooms,  the  walls  of  which  were  covered  with 
a  paper,  coloured  by  arsenical  green,  or  arsenite  of  copper.  The 
result  was  ascribed  to  the  inhalation  of  particles  of  the  paper  which 
were  constantly  separating,  and  floated  in  the  air  of  the  apartment. 
{Pharm.  Journ,  and  Trans.^  Oct.  1858,  p.  222.)  There  seems  to  be 
no  doubt  of  the  correctness  of  this  statement.  A  portion  of  dust  from 
such  an  apartment,  which  had  accumulated  on  the  tops  of  some  books, 
was  examined  by  Dr.  A.  S.  Taylor,  and  found  to  contain  arsenic. 
[Lancet,  Jan.  1859,  p.  4.)  A  peculiar  papulous  eruption,  sometimes 
followed  by  ulcers,  has  been  noticed  as  occurring  in  the  workmen 
engaged  in  preparing  arsenite  of  copper.  [Arch.  Cren.,  5e  s^r.,  x. 
683.) 

Appearances  after  Death.  In  those  cases  in  which  arsenic  de- 
stroys life  as  by  an  overwhelming  blow,  no  abnormal  appearance  has 
been  found  after  death.  Generally,  however,  there  are  abundant 
signs  of  inflammation  of  the  mucous  membrane  of  the  stomach  and 
bowels,  as  redness,  softening,  bloody  effusion,  ulceration,  and  some- 
times gangrenous  patches.  Marks  of  inflammation  have  been  found 
also  in  the  interior  of  the  heart,  the  bronchial  tubes,  the  urinary  pas- 
sages, etc.     The  blood  is  said  to  be  sometimes  fluid  and  dark;  but 
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this  is  not  a  necessary  or  characteristic  clTect  of  the  poison ;  and 
M.  Fhmdin  has  seen  the  blood  of  a  person  poisoned  witli  arsenic 
perfectly  healthy.  [Taylor  on  Poisons,  London,  1848,  p.  31.)  The 
same  evidences  of  gastro-enteric  inflammation  have  been  noticed, 
after  death  from  the  external  use  of  the  poison. 

Treatment  of  the  Poisoning.  If  the  patient  vomit,  the  stomach 
should  be  well  washed  out  by  the  free  exhibition  of  demulcent  liquids; 
if  not,  ipecacuanha  should  be  given,  and  followed  by  similar  drinks, 
which  servo  the  purpose  not  only  of  favouring  the  expulsive  efforts 
of  the  stomach,  but  of  involving  also  the  undissolved  particles  of  the 
poison,  especially  if,  as  is  generally  the  case,  arsenious  acid  should 
have  been  taken.  If  the  evacuation  of  the  stomach  can  be  eff'ected 
in  no  other  way,  recourse  should  be  had  to  the  stomach-pump.  But, 
along  with  these  measures,  recourse  should  be  had  also  to  antidotes. 
Two  substances  have  been  proved  to  possess  more  or  less  antidotal 
power ;  both,  by  forming  with  arsenious  acid  insoluble  and  inert  com- 
pounds. These  arc  hydrated  sesquioxide  of  iron,  and  freshly  pre- 
cipitated hydrated  magnesia.  The  former  is  probably  most  efficient; 
but,  in  its  absence,  the  latter  may  be  employed.  Arsenious  acid 
probably  acts  only  as  it  is  dissolved,  which  is  rather  slowly.  The 
antidote  combines  with  the  dissolved  portion,  as  fast  as  it  is  taken 
up  by  the  liquids  of  the  stomach,  and  before  it  can  either  act  on  the 
mucous  coat,  or  be  absorbed.  But,  to  do  this  effectually,  it  must  be 
used  largely,  so  as  to  be  present  in  all  parts  of  the  stomach,  and  be 
ready  at  every  point  to  obviate  the  mischief.  It  is  said  that  an 
amount  of  the  chalybeate  should  be  used,  not  less  than  twelve  times 
the  supposed  weight  of  the  arsenious  acid  swallowed;  but  it  would 
be  better  much  to  exceed  this  quantity.  After  the  stomach  has  been 
thoroughly  cleansed,  castor  oil,  or  other  quick  cathartic,  also  accom- 
panied with  the  antidote,  should  be  given  freely,  so  as  to  neutralize 
and  expel  any  of  the  poison  which  may  have  passed  into  the  bowels. 
It  is  advisable  to  continue  the  use  of  the  antidote  for  some  time,  in 
order  to  obviate  mischief  from  any  particles  of  the  poison  which  may 
still  cling  to  the  mucous  membrane,  and  which  it  is  not  always  easy 
to  dislodge.  As  the  antidotes  have  no  effect  on  the  undissolved 
arsenious  acid,  they  cannot  at  once  neutralize  the  whole  quantity  in 
the  stomach,  no  matter  how  largely  they  may  be  taken.  Hence  the 
necessity  of  continuing  them,  as  long  as  there  can  be  a  suspicion, 
that  any  particle  of  the  poison  may  still  lurk  anywhere  in  the  primae 
viae.  Attention  must  also  be  paid  to  the  inflammatory  and  irritative 
symptoms,  which  must  be  combated  by  such  measures  as  the  circum- 
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stances  may  seem  to  call  for,  in  each  particular  case;  bleeding,  leech- 
ing, blistering,  cooling  drinks,  ice,  etc.,  being  employed,  one  or  all, 
for  the  relief  of  the  inflammation ;  and  opium,  by  the  mouth  or  the 
rectum,  for  that  of  the  irritation.  Often,  however,  the  system  is  too 
prostrate  to  admit  of  free  depletion,  and  sometimes  it  may  be  neces- 
sary to  stimulate. 

The  best  efforts  will  often  fail  to  relieve  poisoning  from  arsenic; 
and  patients  often  die,  when  there  is  no  reason  to  think  that  any  of 
the  poison  remains  in  the  primaa  vise.  This  may  happen  either  from 
the  severity  of  the  local  affection  of  the  stomach  and  bowels  already 
produced,  or  from  that  portion  of  the  poison  which  has  been  absorbed, 
and  is  exercising  its  fatal  energies  everywhere  on  the  tissues. 

2.  Mode  of  Operating. 

The  preparations  of  arsenic  are  locally  very  powerful  irritants,  and 
even  caustics ;  upon  the  system  their  effects  are  also  powerfully  irri- 
tant, but  at  the  same  time  quite  peculiar,  and  in  the  end  depressing. 

Their  first  effect,  when  topically  applied,  is  intense  inflammation, 
which,  if  the  quantity  used  has  been  sufficient,  quickly  ends  in  the 
death  of  the  part.  It  is  not,  therefore,  by  a  chemical  or  corrosive 
influence  that  arsenic  operates,  but  dynamically  upon  the  vital  prop- 
erties. The  part  perishes  because  it  is  stimulated  beyond  its  porters 
of  life.  More  will  be  said  of  the  local  action  of  arsenic  under  the 
escharotics. 

When  the  medicine  is  swallowed,  the  first  irritant  or  inflammatory 
effects  on  the  primse  vise  would  seem  to  be  the  result  of  a  local  opera- 
tion, and,  to  a  certain  extent,  they  must  be  so;  but,  when  it  is  con- 
sidered that  a  similar  condition  of  the  mucous  membrane  is  induced 
by  its  external  use,  the  conclusion  seems  to  be  inevitable,  that,  even 
in  the  former  case,  the  local  effect  on  the  stomach  and  bowels  must 
be  in  part  ascribed  to  an  influence  upon  the  tissue,  exerted  through 
the  system,  after  absorption  has  taken  place. 

That  arsenic  is  absorbed,  has  been  placed  beyond  doubt  by  its 
detection  in  various  parts  of  the  body,  and  in  the  secretions,  after  its 
internal  exhibition.  Not  only  has  it  yielded  evidence  of  its  presence 
to  chemical  tests,  but  the  metal  itself  has  been  recovered;  and  these 
results  have  been  obtained  not  in  a  few  instances  only,  and  in  experi- 
ments on  the  lower  animals,  but  very  frequently,  and  in  the  human 
subject.  It  has  been  found  in  the  blood,  in  several  of  the  solid  tis- 
sues, as  the  liver,  spleen,  gastric  and  intestinal  coats,  lungs,  heart, 
and  brain,  and  in  the  urine.     It  has  been  detected  most  frequently 
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and  !il)un<lantly  in  the  liver,  spleen,  and  urine.  The  viseera  of  those 
poisoned  'with  it  have  yielded  it  to  cheniieal  examination,  many  years 
after  death  and  interment.  Orfila  discovered  it  in  the  l)lood  of  a  dog, 
in  less  than  two  hours  after  the  poison  -was  introduced  into  the  stom- 
ach, and  in  the  urine  in  from  six  to  eight  hours.  It  probably  enters 
the  system  through  the  portal  vein,  and  is  distributed  through  the 
liver  before  it  reaches  the  general  circulation.  Hence  the  greater 
readiness  -with  -which  it  may  be  detected  in  that  organ.  That  it  is 
found  also  especially  in  the  urine,  shows  the  disposition  of  the  system 
to  get  rid  of  it  through  the  kidneys.  Yet  it  seems  to  have  consider- 
able adhesion  for  the  tissues,  or  else  is  susceptible  of  but  slow  elimi- 
nation; for  it  may  be  found  in  the  urine  for  a  considerable  time  after 
it  has  ceased  to  be  taken,  and  there  is  no  longer  reason  to  suppose 
that  any  of  it  remains  in  the  stomach  and  bowels.  According  to  M. 
Flandin,  from  one  to  two  weeks  elapse  before  it  entirely  disappears 
from  the  system,  as  indicated  by  its  absence  in  the  urine.  Hence,  in 
a  person  who  has  survived  the  injurious  effects  of  an  over-dose,  the 
urine  will  often  afford  as  certain  evidence  of  its  having  been  taken, 
as  though  it  had  been  found  in  the  contents  of  the  stomach. 

How  arsenic  operates  after  absorption  has  not  been  shown;  and  it 
is  useless  to  speculate  on  the  subject.  Its  effects  on  the  pulse,  skin, 
urinary  organs,  etc.,  prove  that  it  is  irritant  as  well  when  in  the 
blood  as  elsewhere;  but  the  symptoms  of  depression,  faintness,  and 
great  prostration  vrhich  it  also  often  very  speedily  induces,  would 
seem  to  indicate  that  it  has  a  directly  prostrating  power  on  some  of 
the  great  vital  organs,  or  at  least  that  its  irritant  effects  are  so  prompt 
and  powerful  as  to  overwhelm  them.  That  it  has  no  special  tendency 
to  act  on  the  lobes  of  the  brain,  is  shown  by  the  clearness  of  intel- 
lect which  not  unfrequently  remains,  almost  to  the  last  moment,  in 
cases  of  poisoning.  There  is  no  proof  that  it  operates  by  producing 
any  change  either  chemically  or  vitally  in  the  blood;  for,  though  this 
has  sometimes  been  found  fluid  and  black,  the  same  result  often  hap- 
pens when  the  respiratory  process  is  fatally  interfered  with,  and  does 
not  uniformly  happen  in  cases  of  arsenical  poisoning;  the  blood  being 
sometimes,  to  all  appearance,  perfectly  healthy. 

3.   Therapeutic  A'pplication. 
The  two  sulphurets  of  arsenic,  orpiment  and  realgar,  were  em- 
ployed by  the  ancient  Greek  and  Roman  physicians,  and  after  them 
by  the  earlier  Arabians;  but  they  seem  to  have  subsequently  fallen 
into  neglect;  and,  though  the  arsenicals  still  lingered  in  popular  and 
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empirical  practice,  and  were  occasionally  used  by  regular  physicians 
as  external  remedies,  it  was  not  till  the  seventeenth  century,  that 
their  employment  can  be  said  to  have  revived  among  the  moderns. 
In  the  mean  time,  arsenious  acid  or  white  oxide  of  arsenic  had  been 
discovered,  and  it  is  this  that  seems  to  have  been  mainly  used,  under 
the  name  of  arsenic,  at  the  period  of  the  revival;  having  been  found 
more  efficient  and  reliable  than  the  native  sulphurets.  It  was  promi- 
nently as  a  febrifuge,  that  the  medicine  was  now  recommended  inter- 
nally. Iladrien  Slevoght,  a  professor  at  Jena,  who  treated  of  arsenic 
in  a  work  published  in  1700,  appears  to  have  been  the  first  writer  of 
standing  who  recommended  it  in  intermittent  fever.  It  soon  came 
into  considerable  vogue  in  Germany;  but  Stcirck,  who  introduced  so 
many  vegetable  poisons  into  use,  seems  to  have  taken  a  bitter  preju- 
dice against  this  one  of  mineral  origin,  and  had  influence  enough, 
aided  by  the  known  dangers  of  the  medicine,  and  probably  by  the 
occurrence  of  serious  consequences  from  its  excessive  or  careless  use, 
to  cause  its  almost  entire  banishment  once  more  from  regular  prac- 
tice. To  Dr.  Thomas  Fowler,  of  England,  we  are  indebted  for  again 
bringing  the  remedy  into  favour  with  the  medical  profession,  by  a 
treatise  entitled  Medical  Reports  on  the  Effects  of  Arsenic,  published 
in  1786.  His  name  has  been  perpetuated  in  the  preparation  of  the 
metal,  now  generally  used,  at  least  in  Great  Britain  and  the  United 
States,  when  it  is  wished  to  bring  the  system  under  its  remedial  in- 
fluence. 

The  most  important  remedial  uses  of  arsenic  are  those  connected 
with  its  antiperiodic  power,  and  its  alterative  influence  in  chronic 
skin  diseases,  chronic  rheumatism,  and  certain  nervous  afiections. 

1.  Uses  of  Arsenic  as  an  Antiperiodic.  Next  to  Peruvian  bark 
and  its  derivatives,  arsenic  is,  I  believe,  generally  admitted  to  be  the 
most  efficacious  remedy  in  regularly  periodical  or  intermittent  dis- 
eases. 

In  interinittent  fever,  it  has  been  much  used,  and  with  great  suc- 
cess. As  well  from  my  own  trials  with  it  in  the  earlier  period  of  my 
professional  life,  before  quinia  had  come  into  use,  as  from  the  testi- 
mony of  others,  I  believe  that  arsenic  is  adequate  to  the  cure  of 
intermittent  fever  in  a  very  great  majority  of  cases,  and,  indeed,  that 
few  will  resist  it  if  judiciously  employed.  It  is  not,  however,  so 
prompt  in  its  effects  as  sulphate  of  quinia,  at  least  in  the  doses  in 
which  it  is  quite  prudent  to  employ  it,  and  does  ordinarily  fail  in  a 
certain  number  of  cases.  These  considerations  have  led  to  its  general 
abandonment  as  the  primary  remedy  in  the  disease;  though  it  is  still 
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occasionally  resorted  to,  -when,  from  any  cause,  the  preparations  of 
Peruvian  bark  cannot  be  given,  or  fail  of  the  desired  effect.  In  some 
instances  of  old  intermittcnts,  in  which  quinia  has  been  given  often 
and  largely,  the  system  seems  at  length  to  lose  in  great  measure  its 
susceptibility  to  the  influence  of  that  medicine,  -which  can,  therefore, 
be  no  longer  advantageously  used,  until  a  temporary  abstinence  shall 
permit  a  return  of  the  susceptibility.  Quinia  is  also  believed,  by  the 
advocates  of  arsenic,  to  leave  a  greater  tendency  to  relapse  behind 
it.  Under  these  two  conditions,  then,  arsenic  becomes  a  most  valua- 
ble remedy  in  intermittcnts;  to  wit,  when  the  susceptibility  of  the 
system  to  quinia  has  been  much  impaired,  and  when  frequent  and 
annoying  relapses  occur,  which  it  has  been  found  powerless  to  pre- 
vent. In  young  children,  moreover,  it  has  the  advantage  of  being 
tasteless,  or  nearly  so,  in  the  form  usually  employed.  One  reason 
of  the  want  of  success,  which  some  have  complained  of,  is  probably 
the  use  of  insufficient  doses.  To  interrupt  the  disease,  it  is  necessary 
to  make  a  strong  impression,  whatever  may  be  the  medicine  used, 
whether  quinia,  opium,  or  arsenic.  Before  the  proper  management 
of  quinia  was  well  understood,  failures  with  it  were  very  common,  in 
consequence  of  the  smallness  of  the  doses.  As  much  of  the  arsenic 
should  be  given  at  first  as  the  system  will  tolerate ;  and  the  dose  may 
be  diminished  as  soon  as  signs  of  its  operation  are  obtained,  care 
being  taken  that  it  should  not  be  permitted  to  irritate  the  stomach. 
It  was  upon  this  plan  that  our  countryman.  Dr.  Thomas  Mitchell, 
now  Professor  of  Materia  Medica  in  the  Jefferson  Medical  College  of 
Philadelphia,  met  with  extraordinary  success  in  the  use  of  the  remedy, 
so  long  since  as  the  year  1820;  and  that,  more  recently,  M.  Boudin, 
of  France,  has  obtained  such  astonishing  results.  In  the  hospitals 
of  Marseilles,  Versailles,  and  Paris,  M.  Boudin  treated  nearly  4000 
cases  of  intermittent  fever  with  arsenic;  and  he  declared  that,  not 
once  from  the  close  of  the  year  1843  up  to  1851,  when  the  statement 
was  made,  had  there  been  occasion  to  have  recourse  to  sulphate  of 
quinia.  (Trousseau  and  Pidoux,  Trait,  de  Therap.,  4e  ^d.,  i.  261.) 
In  the  treatment  by  arsenic,  the  stomach,  if  loaded,  should  be  evacu- 
ated with  ipecacuanha,  and  the  bowels  should  be  opened.  M.  Boudin 
has  found  that  many  patients  bear  three-quarters  of  a  grain  of  arse- 
nious  aciil,  equivalent  to  ninety  minims  of  Fowler's  solution,  daily 
for  two  or  three  days,  but  cease  to  tolerate  this  quantity  afterwards, 
when  the  fever  is  interrupted.  But  his  customary  plan  is  to  give 
from  ilij  to  V(5  of  a  grain  of  arsenious  acid  (one  or  two  drops  of 
Fowler's  solution)  every  fifteen  minutes,  until  he  finds  diminution  of 
VOL.  II. — 21 
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appetite,  nausea,  or  headache  produced,  when  he  lessens  the  dose,  or 
administers  the  medicine  hy  the  rectum.  He  has  found  that  patients 
will  bear  a  grain  of  the  acid  by  the  rectum,  when  the  stomach  has 
ceased  to  tolerate  one-fifth  or  one-tenth  of  the  quantity.  He  gives 
it  as  well  in  the  days  of  the  fever  as  in  the  intervening  days;  and, 
after  having  broken  the  succession  of  the  paroxysms,  he  continues 
with  the  medicine,  in  such  doses  as  the  patient  can  well  bear,  for  a 
longer  or  shorter  period,  according  to  the  previous  obstinacy  of  the 
disease;  in  the  first  attacks,  about  a  week,  and  in  old  cases  for  a 
month  or  two.  During  the  treatment  he  directs  a  good  diet  of  animal 
food,  the  use  of  sound  wines,  if  the  patient  is  feeble,  and  abstinence 
from  much  watery  drink.  The  division  of  the  dose  he  insists  on  as 
an  important  measure.  Out  of  311  cases  treated  at  Versailles  in  a 
period  of  82  months,  M.  Boudin  had  but  10  relapses.  {Ibid.,  262 
and  263.)  Dr.  Mitchell  gave  fifteen  or  twenty  drops  of  Fowler's 
solution,  instead  of  the  eight  or  ten  drops  ordinarily  directed. 

Intermittent  neuralgia  has  also  been  effectually  treated  by  arsenic. 
Periodical  headache,  which  is  in  general  purely  neuralgic,  is  one  of 
the  affections  in  which  it  has  been  found  most  useful.  I  have  suc- 
ceeded with  it  after  all  other  measures  had  failed.  As  in  intermit- 
tent fever,  its  use  has  been  generally  superseded  by  sulphate  of 
quinia;  but  there  are  cases  in  which  the  excitant  influence  of  the 
latter  medicine  on  the  sensorium  is  contra-indicated;  and  in  these, 
arsenic  may  be  resorted  to  with  reasonable  hope  of  success. 

In  remittent  diseases,  of  a  regular  paroxysmal  or  periodical  char- 
acter, much  may  be  hoped  for  from  the  remedy.  Remittent  fever 
will  sometimes  yield  to  it;  and,  after  the  establishment  of  a  regular 
remission  in  the  affection,  when  sulphate  of  quinia  from  any  cause 
cannot  be  given,  and  the  stomach  is  not  irritated  or  inflamed,  the 
physician  would  be  justified  in  having  recourse  to  arsenic.  The 
same  may  be  said  of  remittent  neuralgia ;  that  is,  a  form  of  the  dis- 
ease in  which  a  violent  paroxysm  of  pain  recurs  at  a  certain  time 
every  day  or  every  other  day,  with  a  moderated  degree  of  pain  in 
the  interval. 

2.  Use  in  Reference  to  its  Alterative  Properties.  Chronic  cuta- 
neous eruptions  are  the  affections  in  which  arsenic  exercises  its  most 
valuable  powers ;  and,  so  far  as  my  observation  has  gone,  there  is  no 
other  single  remedy  which  equals  it  in  efiiciency,  not  even  mercury, 
if  the  syphilitic  eruptions  be  excepted.  It  may  be  said,  as  a  gen- 
eral rule,  to  be  applicable  to  all  cases  of  obstinate  disease  of  this 
kind,  not  arising  from  exclusively  local  causes,  when  unattended,  on 
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the  one  hand,  "with  general  febrile  or  local  inflammatory  excitement, 
or  on  the  other,  with  a  depraved  and  cachectic  character  of  the  sys- 
tem, anemic  state  of  the  circulation,  or  anasarcous  tendencies. 
Under  the  latter  circumstances,  the  attempt  should  first  be  made  to 
restore  the  general  health,  after  the  attainment  of  which  object, 
should  the  eruption  not  give  way,  arsenic  may  be  employed.  But, 
though  thus  generally  applicable,  there  are  particular  forms  of  skin 
disease  which  yield  more  certainly  than  others.  In  the  scaly  affec- 
tions^ especially  lepra  and  psoriasis,  I  consider  arsenic  as  an  almost 
sovereign  remedy,  when  properly  used,  and  in  connection  with  cer- 
tain other  measures  to  be  indicated  directly.  Under  my  own  care, 
cases  of  long  standing,  and  of  the  most  inveterate  character,  have 
uniformly  yielded,  in  a  period  of  time  varying  from  two  to  six 
months.  In  one  case  of  psoriasis,  in  which  the  eruption  had  con- 
tinued fifteen  years,  had  extended  over  the  whole  body,  except  the 
palms  of  the  hands  and  soles  of  the  feet,  and  upon  the  lower  limbs 
consisted  of  one  thick  scaly  incrustation,  leaving  no  portion  of  sound 
skin  visible,  the  patient  recovered  completely  and  permanently  in 
six  months.  The  method  which  has  been  most  successful,  in  my 
hands,  is  to  begin  with  very  small  doses,  so  as  in  no  degree  to  dis- 
turb digestion,  and  to  persevere  with  these  continuously,  somewhat 
increasing  them  if  no  effect  is  produced,  and  diminishing  them  upon 
the  occurrence  of  gastric  disturbance,  for  whatever  period  of  time 
may  be  necessary  to  produce  a  cure.  I  usually  begin  with  three 
drops  of  Fowler's  solution  three  times  a  day,  increasing  if  neces- 
sary to  five  or  seven  drops,  but  not  often  exceeding  the  latter 
quantity.  At  the  same  time,  I  use  the  officinal  decoction  of  dul- 
camara, in  thedose  of  a  wincglassful  three  or  four  times  a  day,  and 
a  tvarm  mucilaginous  bath,  as  of  bran  for  example,  every  day; 
and,  as  soon  as  the  tendency  to  fresh  eruption  has  ceased,  or  very 
materially  diminished,  apply  the  tar  ointment  locally,  first  upon  a 
single  limb,  and  afterwards  upon  successive  parts,  until  the  eruption 
wholly  disappears.  My  reason  for  thus  postponing  the  local  meas- 
ure is  that,  while  the  constitutional  tendency  exists,  showing  itself 
by  fresh  eruptions,  there  would  be  danger  of  an  introversion  of  the 
irritation  upon  some  vital  organ,  should  the  cutaneous  affection  be 
suppressed ;  and  it  is  on  similar  grounds,  that  I  use  the  local  remedy 
only  on  a  portion  of  the  affected  surface  at  once.  The  ointment  of 
iodide  of  sulphur  has  sometimes  also  answered  a  good  purpose;  but 
on  the  whole  I  prefer  the  tar  ointment.  Whether  the  arsenic  would 
effect  the  cure  without  these  adjuvants  I  am  not  prepared  to  say,  for 
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I  have  never  tried  it  unassisted;  but  this  much  I  can  state  Tsith 
great  confidence,  that  it  constitutes  an  essential  part  of  the  treat- 
ment. In  intyriasis  I  do  not  feel  an  equal  confidence  of  success, 
though,  in  the  ordinary  forms  of  the  disease,  it  would  probably  efiect 
cures.  In  the  P.  versicolor,  which  I  believe  to  be  an  exclusively 
local  affection,  dependent  on  a  special  cause,  and  curable  by  local 
applications,  it  is  probably  useless.  Nor  can  much  reliance  be 
placed  upon  it  in  ichthyosis,  -which  is  too  often  incurable.  Still,  I 
should  expect  more  from  the  above  combination  of  measures  than 
from  any  other,  in  this  disease. 

Chronic  eczema  and  impetigo,  after  the  subsidence  of  all  inflam- 
matory excitement,  are  perhaps  next  in  the  order  of  cutaneous  afi'ec- 
tions  in  which  arsenic  is  most  useful.  They  will,  however,  very 
often  get  well  without  arsenic;  and  it  is  only  in  cases  of  extraor- 
dinary obstinacy  that  the  remedy  is  advisable. 

But  it  is  unnecessary  to  particularize  the  several  eruptions;  as 
the  general  rule  above  mentioned  is  applicable  to  all;  those  essen- 
tially incurable  by  constitutional  means,  as  the  two  forms  of  ele- 
phantiasis, keloid,  and  molluscum,  being  excluded.  Psora,  porrigo 
or  favus,  and  trichosis,  having  their  origin  in  parasitic  growths, 
either  animalcular  or  fungous,  and  being  therefore  essentially  local, 
do  not  come  within  the  general  category. 

It  has  often  occurred  to  me  that,  upon  the  same  principle  as  the 
one  upon  which  arsenic  is  so  useful  in  the  different  forms  of  chronic 
cutaneous  irritation,  it  might  prove  not  less  serviceable  in  obstinate 
chronic  inflammations  of  the  mucous  memhrajies,  whether  of  the 
resinratory,  the  alimentary,  or  the  urinary  passages.  It  may  well 
be  that  the  same  state  of  system  which  sometimes  gives  such  ex- 
treme obstinacy  to  psoriasis  and  lepra,  may  have  the  same  effect  on 
inflammation  of  the  interior  surfaces.  In  one  patient,  in  whom  I 
employed  the  remedy  for  psoriasis  of  the  face,  and  who  was  at  the 
same  time  troubled  with  a  chronic  bronchitis  which  had  continued 
for  years,  the  two  afiections  yielded  together.  But  I  confess  that  I 
have  not  carried  the  conception  into  full  execution.  Arsenic,  how- 
ever, is  not  altogether  without  reputation  in  chronic  bronchial  inflam- 
mation ;  and  Dr.  Simpson,  of  Edinburgh,  has  employed  it  in  a  certain 
very  obstinate  affection  of  the  bowels,  not  uncommon  in  that  city, 
under  the  impression  that  it  was  a  kind  of  internal  eruption. 

Chronic  rheumatism,  of  a  certain  kind,  may  often  be  beneficially 
treated  by  arsenic.  The  variety  in  which  it  proves  most  useful,  is 
that  in  which  there  is  vague  pain,  supposed  to  be  in  the  bones,  with- 
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out  local  swelling,  except  that  of  the  periosteum  constituting  nodes. 
This  is  most  commonly  found  connected  with  syphilis ;  but  it  some- 
times also  occurs  under  circumstances  which  do  not  justify  us  in 
ascribing  it  to  that  origin.  Of  late,  iodide  of  potassium  has  been 
found  so  effectual  in  this  disorder,  as  to  have  almost  superseded  the 
use  of  arsenic;  but,  should  the  former  remedy  fail,  the  latter  may 
be  resorted  to. 

Another  variety  of  the  disease,  in  which  Dr.  Christison,  in  his 
Dispensatory,  speaks  of  it  as  peculiarly  efficacious,  is  that  in  which 
the  joints  of  the  fingers  are  affected  with  firm  sweJlings.  He  as- 
cribes to  Dr.  Haygarth  the  first  suggestion  of  this  special  applica- 
tion of  the  remedy.  I  have  myself  used  it  in  one  extremely 
obstinate  case,  with  more  satisfactory  results  than  I  have  been  able 
to  obtain  from  any  other  remedy.  In  fact  arsenic  may  be  em- 
ployed with  the  hope  of  beneficial  effects  in  all  cases  of  chronic  and 
extremely  obstinate  rheumatism,  which  have  failed  to  yield  to  other 
means. 

Nervot(S  diseases  have  been  referred  to  above  as  among  those  in 
which  arsenic  has  been  used  for  its  alterative  powers.  The  one  in 
whicli  it  is  probably  most  efficacious  is  cJiorea.  By  some  practi- 
tioners it  is  considered  as  an  almost  sovereign  remedy  in  that  affec- 
tion. Having  found  other  measures  very  effectual,  I  have  not 
employed  arsenic,  but  have  no  doubt  of  its  remedial  powers.  Dr. 
Ferriar  found  it  useful  in  hoojying-cour/h,  after  the  cessation  of  the 
inflammatory  symptoms.  It  is  said  to  have  been  employed  in 
epilepsy  with  some  success;  but  there  are  few  practitioners  who 
would  at  present  be  disposed  to  place  much  reliance  upon  it  in  that 
complaint.  In  tetanus,  in  which  it  has  also  been  tried,  experience 
has  not  pronounced  in  its  favour;  and  the  disease  is  too  rapid  and 
violent,  to  allow  us  to  expect  advantage  from  any  degree  of  impres- 
sion upon  the  system,  which  it  would  be  quite  safe  to  obtain  from 
arsenic.  I  have  already  referred  to  its  use  in  the  intermittent  and 
regularly  remittent  forms  of  neuralgia.  It  is  also  among  the  reme- 
dies used  in  irregular  forms  of  that  affection,  and  occasionally  it 
proves  serviceable,  especially  in  nervous  headaches;  but  it  cannot 
be  relied  on.  It  is  said  sometimes  to  have  relieved  angina  pectoris, 
which  may  be  ranked  among  the  neuralgic  affections. 

There  are  other  diseases,  in  the  treatment  of  which  arsenic  has 
had  more  or  less  credit.  It  has  been  deemed  a  remedy  for  the 
poisonous  effects  of  snake-bites ;  but  little  reliance  is  placed  upon  it. 
Asthma,  phthisis,  secondary  syphilis,  dropsical  diseases,  the  ad- 
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vanced  stage  of  typhus  fever^  certain  ill-conditioned  ulcers^  lupus, 
and  cancer,  are  complaints  in  which  it  has  been  used  with  more  or 
less  supposed  advantage.  It  is  highly  commended  in  leucorrhoea 
and  menorrhagia  by  Dr.  A.  P.  Burns,  of  Ellicott's  Mills,  Md.  If 
called  to  the  patient  during  an  attack  of  uterine  hemorrhage,  he 
gives  from  ten  to  twenty  drops  of  Fowler's  solution,  and  repeats  it 
in  doses  of  ten  drops  every  fifteen  or  twenty  minutes,  till  the  hemor- 
rhage is  checked ;  and,  to  prevent  returns,  gives  from  five  to  ten  drops 
three  times  a  day.  In  leucorrhoea,  he  gives  from  three  to  five  drops 
as  often.  [Am.  Journ.  of  Med.  S'ci.,  Oct.  1859,  p.  393.)  In  pectoral 
affections  it  has  been  used  by  way  of  inhalation,  for  which  MM. 
Trousseau  and  Pidoux  recommend  cigarrettes  prepared  in  the  fol- 
lowing manner.  From  thirty  grains  to  a  drachm  of  arsenate  of  soda 
is  to  be  dissolved  in  three  drachms  of  distilled  water.  A  piece  of 
paper  is  to  be  saturated  with  this  solution,  then  dried,  cut,  and  rolled 
into  the  form  of  little  cigars.  Each  cigar  may  contain  one  or  two 
grains  of  the  arsenical  salt.  They  are  to  be  smoked  like  the  similar 
preparation  of  tobacco;  the  patient  slowly  drawing  the  smoke  into 
the  bronchia,  and  repeating  the  inhalation  four  or  five  times;  and 
the  process  may  be  performed  three  or  four  times  a  day.  In  this 
way,  the  authors  have  employed  arsenic  with  great  alleviating  effect 
in  jj  Id  his  is,  and  with  much  greater  advantage  in  simple  chronic  laryn- 
gitis and  bronchitis.  {Op.  cit.,  i.  267.) 

In  some  of  the  external  affections  above  referred  to,  arsenic  is  also 
employed  topically.  But  of  its  use  in  this  way,  the  proper  place  to 
treat  will  be  under  the  escharotics,  to  which  the  reader  is  referred. 

Contra-indicatio7is.  Arsenic  should  not  be  employed  in  states  of 
high  febrile  or  inflammatory  excitement,  in  any  case  in  which  the 
stomach  is  inflamed,  or  in  cachectic  conditions  of  the  system  with 
weak  pulse,  defective  appetite,  depraved  or  anemic  blood,  and  a  dis- 
position to  dropsy. 

4.  Prep)arations  of  Arsenic. 
The  metal  itself  is  not  used  in  medicine.     Though  capable  of  pro- 
ducing poisonous  effects  from  its  facility  of  oxidizement,  it  is  too 
uncertain  to  be  relied  on.*    Realgar  and  orpiment,  the  former  called 
red  sulphuret  or  bisulphuret  of  arsenic,  and  sandaraca  by  the  an- 

*  Schroif  infers,  from  his  experiments  on  rabbits,  that  both  metallic  arsenic  and 
arsenical  cobalt,  quite  free  from  arsenious  acid,  are  highly  poisonous;  even  more  so 
than  the  arsenious  acid  itself,  in  equal  weights,  when  the  latter  is  given  undissolved. 
[Journ.  de  Pharm.  ct  de  Chim.,  Sept.  1859,  p.  236.) — Note  to  the  second  edition. 
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cicnts;  the  latter,  yeUoiv  suJphuret  or  tersulphuret  of  arsenic,  and 
auripigmcntum  or  arsenicum  by  the  ancients,  tliough  employed  by 
the  old  Greeks,  Romans,  and  Arabians,  and  occasionally  by  the 
moderns,  have  now  been  abandoned  in  regular  practice,  as  less  effi- 
cient and  more  uncertain  than  arsenious  acid  and  its  compounds. 
The  preparations  now  most  in  use,  at  least  wherever  the  English 
language  is  spoken,  are  arsenious  acid  and  the  officinal  solution  of 
arsenite  of  potassa,  commonly  known  as  Fowler's  solution.  Some 
others  are  occasionally  used,  which  will  be  noticed. 


I.  ARSENIOUS  ACID. — AciDUM  Arseniosum.  U.  S.,  Lond. 
— Arsenicum  Album.  Ed. — Acidum  Arseniosum  Purum. 
Duh. — Whife  Oxide  of  Arsenic. — White  Arsenic. 

This  is  obtained  in  roasting  the  ores  of  other  metals  containing 
arsenic.  It  is  condensed  in  the  flues,  collected,  and  refined  by  sub- 
limation. 

Properties.  As  first  procured,  it  is  in  beautifully  transparent, 
glass-like,  colourless  or  slightly  yellowish  masses,  which,  however, 
gradually  become  white  and  opaque,  so  as  to  resemble  white  porce- 
lain or  enamel;  the  change  commencing  at  the  surface,  and  grad- 
ually penetrating  towards  the  centre.  This  change  is  supposed  by 
some  to  be  merely  molecular,  by  others  has  been  ascribed,  with 
greater  probability,  to  the  absorption  of  a  minute  proportion  of 
water.  In  the  shops,  it  is  either  in  the  state  of  fragments,  which 
have  undergone  the  change  more  or  less  completely,  or  of  a  fine, 
perfectly  Avhite,  rather  heavy  powder.  Its  specific  gravity  is  stated 
variously  at  from  3.2  to  nearly  3.8.  It  is  quite  inodorous,  even  in 
vapour,  and  has  a  feeble,  slightly  sweetish  taste.  Its  solubility  varies 
with  its  transparency,  being,  according  to  Bussy,  three  times  as  great 
in  the  perfectly  transparent  as  in  the  perfectly  opaque  variety.  Cold 
water  dissolves  but  little  of  either,  not  more  than  one  or  two  parts  in 
one  hundred;  boiling  water  dissolves  a  much  larger  proportion,  and, 
upon  cooling,  the  solution  retains  considerably  more  than  cold  water 
•will  take  up.  The  presence  of  organic  matters  diminishes  the  solvent 
power  of  water.  The  acid  is  soluble  in  alcohol  and  the  oils.  It  is 
fusible  and  wholly  vaporizable  by  heat;  and,  though  the  vapour  of 
the  acid  is  inodorous,  yet,  if  the  vaporization  be  effected  in  the  pres- 
ence of  combustible  matter,  as  by  throwing  the  powder  upon  red-hot 
coals,  a  strong  odour  of  garlic  is  exhaled,  owing  to  the  deoxidation 
of  the  acid;  the  odorous  vapour  being  that  of  the  reduced  metal. 


328  ALTERATIVES.  [PART   II. 

Arsenious  acid  consists  of  one  equivalent  of  arsenic  and  tliree  of 
oxygen. 

Incompatihles.  "With  solution  of  arsenious  acid,  lime-water  throws 
down  a  white  precipitate  of  arsenite  of  lime ;  hydrosulphuric  acid  a 
whitish,  and  soluble  sulphurets  a  yellow  precipitate  of  sulphuret  of 
arsenic ;  ammonio-sulphate  of  copper,  a  green  precipitate  of  arsenite 
of  copper;  and  ammonio-nitrate  of  silver,  a  yellow  precipitate  of 
arsenite  of  silver.  In  relation  to  the  means  of  detecting  arsenious 
acid  for  medico-legal  purposes,  the  reader  is  referred  to  works  on 
chemistry  and  toxicology.  He  will  find  them  accurately  stated  by 
Dr.  Bache  iij  the  U.  S.  Dispensatory. 

The  effects  of  arsenious  acid  on  the  system,  and  its  other  medi- 
cinal relations  have  been  already  sufficiently  considered.  The  ordi- 
nary dose  is  one-twelfth  of  a  grain  twice  or  three  times  daily,  which 
may  be  diminished  or  increased  according  to  circumstances  before 
stated.  It  may  be  given  in  pill,  made  with  the  crumb  of  bread;  very 
great  care  being  taken  to  diflfuse  the  arsenical  preparation  equally 
through  the  mass,  for  which  purpose  it  should  be  well  rubbed  in  a 
mortar  with  powdered  gum  arable  or  sugar,  before  being  incorporated 
with  the  crumb.  A  safer  method,  however,  of  administering  the  me- 
dicine is  in  solution,  especially  when  it  is  to  be  continued  long;  as  in 
this  state  it  Avill  be  less  liable  to  accumulate,  and  thus  at  any  time  to 
operate  with  unexpected  violence.  The  most  convenient  solution  is 
the  officinal  one  to  be  noticed  immediately.  Should  the  medicine 
irritate  the  stomach  or  bowels,  it  may  sometimes  be  advantageously 
combined  with  a  little  opium ;  but,  as  a  general  rule,  the  occurrence 
of  such  irritation  should  be  a  signal  for  diminishing  the  dose,  or  sus- 
pending the  medicine.  It  is  best  administered  when  there  is  some 
food  in  the  stomach,  as  it  may  thus  be  slowly  absorbed  into  the 
system,  with  less  opportunity  of  irritating  contact  with  the  gastric 
mucous  membrane. 

II.  SOLUTION  OF  ARSEXITE  OF  POTASS  A. — LiQUOR  Po- 
TASS^  Arsenitis.  U.  S.,  Lond.  —  Liquor  Arsenicalis.  Ed., 
Dub.  —  Arsenical  Solution.  —  Folder's  Solution. 

This  excellent  preparation  of  arsenic  is  made,  according  to  the 
directions  of  the  U.  S.  Pharmacopoeia,  by  boiling  sixty-four  grains  of 
arsenious  acid,  and  the  same  quantity  of  pure  carbonate  of  potassa 
with  twelve  fluidounces  of  water,  till  the  acid  is  dissolved,  then  adding 
half  a  fluidounce  of  compound  spirit  of  lavender,  and  afterwards  suf- 
ficient distilled  water  to  make  exactly  a  pint  of  the  solution.  The 
arsenious  acid  unites  with  the  potassa  of  the  carbonate,  the  carbonic 
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acid  of  which  escapes,  so  that  the  resulting  liquid  is  simply  a  solution 
of  arsenitc  of  potassa,  slightly  coloured  and  flavoured  with  compound 
spirit  of  lavender.  This  is  important;  as  the  pure  solution,  without 
some  flavouring  addition,  might  be  readily  mistaken  for  water,  with 
very  serious  consequences.  The  preparation  was  introduced  into 
use  by  Dr.  Fowler,  who  contrived  it  as  a  substitute  for  a  patented 
medicine,  which  had  been  previously  in  use  under  the  name  of  the 
tasteless  ague  drop. 

The  solution  is  transparent  and  of  a  light  yellowish-brown  colour, 
imparted  to  it  by  the  compound  spirit  of  lavender,  which  gives  it  also 
a  slight  odour  and  taste.  It  is  decomposed  by  substances  incompatible 
with  solution  of  arsenious  acid.  It  is  the  preparation  now  almost 
universally  preferred  for  obtaining  the  systemic  eS"ccts  of  arsenic; 
and,  in  my  own  practice,  I  have  found  occasion  for  no  other.  It 
contains  half  a  grain  of  arsenious  acid  in  each  fluidrachm;  and  ten 
minims,  or  about  the  same  number  of  drops,  arc  the  medium  dose,  to 
be  taken  twice  or  three  times  dnily.  The  dose  may  often  be  lessened 
to  three  drops,  or  increased  to  fifteen  or  twenty  with  advantage.  The 
same  rule  as  to  the  suspension  or  diminution  of  the  dose  is  applica- 
ble to  this  preparation  as  to  arsenious  acid;  but  there  is  less  danger 
of  accumulation  than  with  the  latter.  The  dose  for  children  should 
be  proportioned  to  the  age.  (See  vol.  i.  pp.  35-6.) 

III.  SOLUTION  OF  IODIDE  OF  ARSENIC  AND  MERCURY. 
—  Liquor  Arsenici  et  Hydrargyri  Iodidi.  U.S. — Arsenici 
ET  Hydrargyri  Hydriodatis  Liquor. Dub. — Donovans Soho- 
tion. 

This  preparation,  originally  suggested  by  Mr.  Donovan,  of  Dublin, 
has  been  officinally  recognized  in  the  United  States  and  Ireland. 
The  U.  S.  Pharmacopoeia  directs  it  to  be  made  by  dissolving  thirty- 
five  grains  of  iodide  of  arsenic,  and  the  same  quantity  of  red  iodide 
of  mercury,  in  half  a  pint  of  distilled  water.  The  iodide  of  arsenic 
is  prepared  for  the  purpose,  by  first  rubbing  together  one  part  of 
metallic  arsenic  and  five  parts  of  iodine,  and  then  gently  heating  the 
mixture  till  it  melts.  It  is  a  teriodide,  consisting  of  one  equivalent 
of  arsenic  and  three  of  iodine. 

The  object  in  this  preparation  is  to  obtain  the  conjoined  effects 
of  the  three  powerful  alteratives,  mercury,  arsenic,  and  iodine.  It 
is  employed  chiefly  in  obstinate  chronic  skin  diseases,  in  which  it 
has  proved  highly  successful.  As  with  the  other  preparations  of 
arsenic,  it  should  be  used,  in  these  cases,  in  small  doses,  and  for  a 
long  time.     It  may,  however,  be  doubted,  whether  the  separate  ex- 
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hibition  of  these  energetic  medicines  would  not  answer  an  equally 
good  purpose,  without  being  liable  to  the  same  objection;  namely, 
that  the  exhibition  of  the  solution  must  be  regulated  by  the  influ- 
ence of  that  one  of  its  three  components  which  acts  most  speedily 
and  powerfully  on  the  system.  If  any  one  of  the  three  produce 
untoward  eifects,  the  whole  must  be  withdrawn  or  diminished.  The 
strength  of  the  solution  is  such  that  twenty  drops  "contain  the 
twenty-fourth  of  a  grain  of  arsenious  acid,  a  little  over  the  twelfth 
of  a  grain  of  the  deutoxide  of  mercury,  and  about  a  quarter  of  a 
grain  of  iodine."  ( U.  S.  Dispensatory.)  The  dose  is  from  five  to 
twenty  drops  three  times  daily.  The  solution  is  sometimes  also  used 
topically  in  obstinate  eruptions  and  ulcerations,  being  diluted  with 
an  equal  bulk  of  water. 

The  compounds  of  arsenic  acid  have  also  been  used — as  the  arse- 
nates of  potassa^  soda,  ammonia,  and  iron  ;  but  they  have  no  advan- 
tage, as  arsenical  preparations,  over  the  arsenious  acid  and  solution 
of  the  arsenite;  and,  in  reference  to  the  arsenate  of  iron,  it  would 
be  better,  in  cases  in  which  its  two  ingredients  may  be  indicated,  to 
employ  them  separately ;  as  we  should  thus  be  guided  in  the  dose  of 
each  by  the  Avants  of  the  case,  and  not  by  the  rigid  limits  of  chemical 
affinity. 

III.  IODINE. 

lODINIUM.  U.S.,  Loud.,  Dm5.  — loDiNEUM.  Ed. 

I  shall  treat  first  of  the  effects  of  iodine  and  its  preparations  on 
the  system,  and  of  their  therapeutic  uses,  and  afterwards  of  the  dif- 
ferent forms  in  which  the  medicine  is  administered.  In  the  outset,  it 
may  be  proper  to  say  that,  as  iodine,  after  entering  the  circulation, 
always  probably  exists  in  a  state  of  saline  combination,  it  is  not  the 
element  itself  to  which  the  effects  are  immediately  attributable,  but 
its  salts ;  and  hence  the  identity  of  the  general  influence  exerted  by 
its  different  preparations. 

1.  Effects  upon  the  System. 

The  local  effects  of  iodine  and  its  preparations  are  more  or  less 
irritant,  and,  in  this  respect,  the  elementary  substance  is  more  ener- 
getic than  most  of  its  compounds.  When  iodine  in  solution  is  applied 
to  the  skin,  it  causes  a  deep  orange-yellow  or  brown  discoloration, 
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■\vliicli,  however,  often  disappears  without  desquamation,  either  through 
the  slow  evaporation  of  the  medicine,  or  the  agency  of  emollient  or 
demulcent  substances.  This  would  seem  to  show,  that  it  is  rather  a 
mere  imbibition  than  chemical  combination  which  takes  place;  yet, 
if  the  application  is  made  very  freely,  the  epidermis  seems  to  bo 
chemically  altered,  and,  under  such  circumstances,  always  exfoliates. 
Inflammation,  and,  in  the  highest  degree  of  its  action,  even  a  corro- 
sive or  escharotic  effect,  may  result  from  the  local  use  of  iodine,  espe- 
cially when  in  contact  with  the  mucous  membranes.  Most  commonly, 
when  ulceration  or  sphacelus  has  occurred,  it  has  probably  been  the 
result  of  a  dynamic  operation,  causing  the  death  of  the  part  through 
an  over-exaltation  of  its  actions;  but  it  is  not  impossible  that,  in  con- 
sequence of  the  strong  affinity  of  iodine  for  hydrogen,  it  may  some- 
times abstract  it  from  the  tissues  with  a  disorganizing  effect.  The 
irritant  effect  of  iodine  may  result  from  its  application  in  any  form, 
whether  solid,  liquid,  or  aeriform,  especially  to  the  mucous  surfaces. 

Iodine  often  exercises  a  most  happy  influence  in  the  cure  of  disease, 
in  doses  which  produce  no  other  evident  sign  of  their  operation,  and 
which  are  insufficient  to  disturb  health  in  any  discoverable  degree. 
It  is,  therefore,  eminently  an  alterative  medicine. 

Given  in  such  quantities  as  to  make  its  action  sensible,  it  not  un- 
frequently  at  first  somewhat  increases  the  appetite;  but  this  is  an 
effect  which  it  produces  in  common  with  most  other  irritants,  and 
which,  if  the  dose  is  increased,  passes  into  positive  irritation,  as 
evinced  by  gastric  uneasiness,  nausea,  and  some  disturbance  of  the 
bowels,  with  or  without  colicky  pains.  A  very  common  result  of  its 
continued  use,  even  when  no  obvious  irritation  of  stomach  is  pro- 
duced, is  soreness  of  throat,  or  some  degree  of  inflammation  of  the 
air-passages.  This  may,  indeed,  be  considered  as  one  of  the  best 
practical  signs  of  its  operation  on  the  system,  and,  when  exhibited, 
should  lead  to  a  temporary  suspension  of  the  medicine,  or  a  diminu- 
tion of  the  dose.  Some  degree  of  headache,  or  frontal  uneasiness, 
is  also  not  a  very  uncommon  symptom.  When  the  system  comes 
fully  and  obviously  under  its  influence,  the  pulse  becomes  more  fre- 
quent, the  warmth  of  skin  is  increased,  the  stomach  is  disturbed,  the 
tongue  furred,  the  head  often  uneasy;  in  short,  a  moderate  febrile 
state  is  produced,  which  springs  from  the  simply  irritant  influence  of 
the  medicine,  not  only  in  the  primae  viae,  but  on  the  system  at  large 
through  the  circulation. 

Even  under  a  less  degree  of  its  action  than  is  required  to  produce 
this  febrile  state,  it  exhibits  a  disposition  to  increase  the  secretions. 
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Perhaps  there  is  no  one  of  the  secretory  functions  which  is  not  occa- 
sionally stimulated,  and  yet  no  one  so  steadily  and  prominently,  that 
the  medicine  can  be  said  to  have  any  special  predilection.  The  skin, 
the  mucous  surfaces,  the  kidneys,  the  liver,  and  the  salivary  glands 
are  more  or  less  excited,  one,  or  another,  or  more  than  one,  probably 
according  to  incidental  circumstances  which  may  give  the  medicine 
some  preferable  direction.  Almost  all  writers  agree  in  the  statement, 
that  the  menstrual  function  also  is  stimulated.  Occasionally,  though 
rarely,  profuse  salivation  has  been  noticed.  In  some  instances,  an 
effect  has  been  produced  on  the  mouth  similar  to  the  mercurial;  but 
there  is  every  reason  to  suspect  that,  in  these  cases,  it  was  really  an 
effect  of  mercury,  liberated  through  the  influence  of  the  preparation 
of  iodine  from  an  inert  condition,  in  which  it  had  for  a  longer  or 
shorter  time  remained  in  the  tissues. 

The  medicine  is  said  sometimes  to  produce  peculiar  effects  on  the 
skin.  Thus,  an  embrowned  state  of  the  surface,  which  has  in  one  or 
more  instances  followed  its  use,  has  been  ascribed  to  it  as  the  cause. 
But  the  justice  of  this  ascription  may  be  doubted,  when  we  consider 
how  rare  has  been  the  coincidence,  and  yet  how  frequently  such  dis- 
colorations  have  occurred,  without  any  known  connection  with  iodine 
in  any  way.  "What  is  more  certain  is,  that  the  medicine  occasionally 
gives  rise  to  eruptions  on  the  surface,  erythematous,  ijapulous,  ecze- 
matous,  or  impetiginous,  which,  however,  have  nothing  serious  in 
them,  and  yield  readily  on  its  suspension.  Iodine  produces  this  effect 
in  common  with  many  other  irritants  of  the  alimentary  mucous  mem- 
brane, and  of  the  general  system,  as  copaiba  and  the  turpentines; 
and  there  is  nothing  specific  or  peculiar  in  the  result.  Nor  is  it  com- 
mon. I  have  very  rarely  seen  it,  though  very  frequently  prescribing 
iodine  to  hospital  patients. 

Absorption  is  said  also  to  be  promoted  by  iodine ;  and,  in  proof  of 
this  opinion,  the  facts  are  advanced  that,  when  long  continued,  it 
produces  general  emaciation,  and  sometimes  shows  a  disposition  es- 
pecially to  attack  the  mammae  and  testicles,  and  to  cause  atrophy 
of  these  glands.  But,  in  reference  to  the  emaciation,  this,  I  believe, 
is  never  induced  by  the  insensible  operation  of  the  medicine,  and, 
when  it  occurs,  can  readily  be  explained  by  the  impaired  digestion, 
and  otherwise  disordered  state  of  the  system,  resulting  from  its  irri- 
tating influence.  As  to  the  devastation  which  it  was  at  one  time 
supposed  to  produce  in  the  glands  specially  referred  to ;  this  has  come 
to  be  regarded  as  one  of  the  apocryphal  facts. of  medicine.  So  many 
thousand  physicians  have  now  been  prescribing  iodine  for  so  long  a 
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time,  and  such  multitudes  of  patients  have  been  kept  under  its  influ- 
ence for  months,  and  perhaps  years,  without  any  accident  of  tliis  kind 
having  been  observed,  that  there  is  every  reason  to  believe  tliat  tlio 
instances,  which  really  have  occurred  of  this  apparent  cflfect,  were  in 
fact  simply  coincidences.  The  mamma;  and  the  testicle  are  Avell 
known  occasionally  to  wither,  under  other  influences;  and,  if  iodine 
had  any  special  power  of  promoting  this  tendency,  the  fact  w  ould  by 
this  time  have  been  established  bcj^ond  doubt.  Instead  of  this  general 
and  partial  wasting,  which,  in  the  earlier  history  of  iodine,  were  bug- 
bears to  the  profession,  nothing  is  more  common  at  present  than  to 
see  our  patients  enjoying  good  general  health  under  its  prolonged 
use ;  and  even  increase  of  weight  is  not  uncommon.  The  old  idea, 
therefore,  that  iodine  specially  promotes  absorption,  must,  I  think, 
be  abandoned. 

Sometimes  the  irritant  action  of  iodine  appears  to  be  directed  pecu- 
liarly to  the  brain,  and  the  phenomena  of  nervous  disorder  predomi- 
nate ;  such  as  neuralgic  pains,  headache  particularly  frontal,  pains  in 
the  eyes  and  ears,  tinnitus  aurium,  disordered  vision,  wakefulness, 
and  occasionally  delirium  and  convulsions.  Lugol  mentions  cases  of 
this  kind,  which  resulted  from  the  external  use  of  iodine  in  the  form 
of  bath ;  so  that  the  effects  are  something  more  than  the  sympathetic 
results  of  an  irritated  stomach.  Sometimes  symptoms  of  asthma  are 
said  to  be  produced,  ascribable  to  the  influence  exerted  upon  the 
nervous  centres  of  the  par  vagum.  The  name  of  iodic  intoxication 
has  been  jriven  to  this  condition.  I  have  never  witnessed  other  effects 
of  the  kind  than  neuralgic  pains  and  headache;  the  latter  of  which 
is  not  very  uncommon.  I  once  saw  an  attack  of  exceedingly  severe 
neuralgia,  which  I  ascribed  to  the  use  of  iodine,  and  which  ceased 
after  the  omission  of  the  medicine. 

Poisonous  Effects.  These  are  of  two  kinds;  first,  those  which 
proceed  from  a  prolonged  use  of  iodine  in  excess;  and  secondly,  those 
occasioned  by  an  excessive  dose  at  once.  Both,  I  believe,  are  the 
result  of  irritation,  produced  either  in  the  primse  vise,  the  system  at 
large,  or  the  two  jointly. 

The  name  of  iodism  has  been  given  to  the  state  of  system,  result- 
ing from  the  repeated  or  prolonged  exhibition  of  the  medicine  in 
undue  amount.  It  is  said  to  be  characterized  by  vomiting  and  purg- 
ing, one  or  both;  abdominal  pain;  a  general  febrile  stat^,  with  heat 
of  skin,  frequent  pulse,  and  thirst;  cramps  in  the  extremities,  and 
great  emaciation,  ending  in  death,  if  the  cause  continue  to  operate. 
Such  cases  are  seldom  seen  now.     They  were  probably  either  the 
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result  of  a  sustained  gastro-enteritis,  or  mere  coincidences  ■with  the 
use  of  iodine,  and  not  effects  of  it.  It  would  appear,  however,  from 
the  statements  of  M.  Eilliet,  that  exceptional  cases  occur,  in  which 
the  long-continued  use  of  iodine,  even  in  small  doses,  occasions 
emaciation,  palpitations,  frequency  of  pulse,  trembling,  nervous  irri- 
tability, and  general  debility ;  and  that  these  results  are  most  apt  to 
happen  among  the  inhabitants  of  certain  localities  where  it  may  be 
presumed  that  there  is  a  natural  deficiency  of  iodine  in  the  air,  drink, 
and  food.  This  suggestion  is  of  some  importance ;  as  it  may  serve 
to  account  for  certain  otherwise  inexplicable  cases  of  marasmus, 
which  may  occur  from  change  of  residence  from  such  a  locality  to  an- 
other where  iodine  abounds,  as  near  the  sea.  [Ann.  de  Therap.,  1859, 
p.  187.)  When  the  iodide  of  potassium  is  used  largely  for  a  long 
time,  during  whole  years  for  example,  it  is  said  to  occasion  a  chronic 
inflammation  of  the  tongue,  by  which  that  organ  becomes  enlarged, 
lobulated,  and  fissured.  Several  cases  of  this  nature  have  been  re- 
ported by  Mr.  Langston  Parker,  of  England.  ( U.  S,  Dispensatory^ 
11th  ed.,  p.  1221.) 

Lebert  describes  a  kind  of  iodic  paisoning  which  he  has  observed 
in  patients  affected  with  goitre,  and  in  those  only,  consisting  in  a 
progressive  emaciation  which  may  become  excessive  in  a  few  months, 
restlessness,  incapability  of  mental  concentration,  disturbed  sleep, 
frequent  pulse,  impaired  digestion,  and  not  unfrequently  dyspnoea 
and  palpitations,  without  organic  lesion.  He  has  found  these  phe- 
nomena to  occur  in  those  cases  in  which  the  goitre  disappeared  under 
the  use  of  the  medicine,  and  ascribes  the  result  to  the  too  rapid  ab- 
sorption of  the  matter  of  the  thyroid  tumour,  and  its  presence  in 
the  circulation,  where  it  may  act  as  a  poison.  (See  Fa.  3Ied.  and 
Surg.  Journ.,  v.  395.)  Though  I  have  known  repeated  instances  in 
which  goitre  has  rapidly  disappeared  under  the  use  of  iodine,  I  have 
never  met  with  these  cachectic  phenomena;  perhaps  because  the 
tumours  have  been  much  less  developed  than  those  which  occur 
among  the  inhabitants  of  the  Alps. 

Acute  poisoning  vadjj  r&?,v\t  from  excessive  doses  of  iodine;  though 
when  taken  largely  in  the  unaltered  state,  it  is  apt  to  excite  vomit- 
ing, and  thus  obviate  any  very  serious  consequences ;  while  in  the 
form  of  iodide  of  potassium,  in  which  it  is  more  generally  admin- 
istered, it  is  very  doubtful  whether  it  can  be  justly  considered  as 
poisonous,  at  least  not  more  so  than  nitre,  and  probably  under  simi- 
lar circumstances.  Iodine,  however,  either  in  the  aggregate  state, 
or  that  of  alcoholic  solution,  is  capable  of  producing  death.     This 
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has  been  proved  by  experiments  on  tlic  lower  aniniiils,  and  by  tlio 
occasional  result  of  over-doses  accidentally  taken  in  man.  The 
symptoms  arc  those  of  irritation  and  inflammation  of  the  primse 
vise;  namely,  violent  burning  pain  in  the  throat  and  stomach,  in- 
testinal pains,  retching  or  vomiting,  purging,  thirst,  very  frequent 
pulse,  palpitation,  suffused  eyes,  restlessness,  trembling,  faintness, 
and  prostration;  and,  if  death  does  not  soon  take  place,  great  ema- 
ciation. As  to  the  quantity  required  to  produce  fatal  eflfects,  there 
can  be  no  precise  decision,  as  circumstances  so  much  modify  the 
result.  Thus,  when  the  iodine  happens  to  vomit  early  and  freely,  it 
is  less  likely  to  cause  death;  and,  if  taken  with  substances  contain- 
ing starch,  as  bread  or  farinaceous  food  in  general,  or  if  the  stomach 
happen  to  be  full  of  such  food  at  the  time,  it  is  apt  to  combine  with 
the  starch,  and  thus  form  a  substance  comparatively  harmless.  Or- 
fila  found  that  in  dogs,  with  the  oesophagus  tied,  a  drachm  of  free 
iodine  was  sufficient  to  destroy  life  in  a  few  days;  while  in  others, 
in  their  ordinary  condition,  two  or  three  drachms  were  required. 
A  case  of  death  hi  a  woman  is  on  record,  caused  by  swallowing  an 
ounce  of  the  tincture,  containing  somewhat  less  than  a  drachm  of 
iodine.  {Taylor  on  Poisons,  p.  304.)  Orfila  took  four  grains  and  a 
half  of  solid  iodine,  with  the  effect  of  producing  heat,  constriction  in 
the  throat,  epigastric  pains,  vomiting,  colic,  hot  skin,  frequent  pulse, 
and  high-coloured  urine,  which  yielded  to  emollients  and  diluents, 
leaving  on  the  following  day  only  a  sense  of  weariness.  Dr.  Taylor 
thinks  that  fifteen  or  twenty  grains  of  solid  iodine  might  endanger 
life  {ibid.,  p.  304);  and  no  prudent  physician  would  approach  this 
quantity,  under  any  circumstances  whatever. 

The  remedies  for  iodic  poisoning  are  to  wash  out  the  stomach  by 
the  copious  use  of  demulcent  drinks;  to  administer  freely  of  starch 
either  pure,  or  in  the  form  of  flour  mingled  with  large  quantities  of 
water;  afterwards  to  clear  out  the  bowels  by  a  mild  cathartic,  also 
accompanied  with  starch;  and,  when  the  poison  has  been  removed, 
to  obviate  irritation  by  opiates  given  by  the  mouth  and  rectum,  and 
inflammation,  if  existing,  by  antiphlogistic  measures  adapted  to  the 
urgency  of  the  case.  Care  must  also  be  taken  that  the  patient  do 
not  die  of  debility,  from  the  want  of  nutriment. 

2.  3Iode  of  Operation. 

It  has  already  been  stated  that  iodine  is  a  local  irritant,  and 
operates  through  this  property  on  any  surface  to  which  it  may  be 
applied,  whether  the  skin,  the  air-passages,  or  the  alimentary  mucous 
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membrane.  But  it  also  affects  the  system  through  absorption.  Of 
this  there  is  no  doubt  whatever.  Indeed,  the  preparations  of  iodine 
enter  the  circulation  with  extraordinary  facility.  It  is  stated  that 
it  has  been  detected  in  the  urine  of  a  dog  poisoned  with  it,  four 
minutes  after  its  exhibition.  It  is  absorbed  from  all  the  surfaces, 
and  even  rapidly  from  the  skin,  when  used  in  the  form  of  bath. 
After  internal  or  external  use,  it  has  been  detected  in  the  blood,  the 
solid  tissues,  and  the  different  secretions,  as  the  urine,  saliva,  tears, 
etc.  The  milk  of  nursing  women  contains  it;  and  it  has  been  found 
in  the  urine  of  sucklings,  after  administration  to  the  mother.  Readily 
as  it  finds  access  to  the  circulation,  it  no  less  readily  escapes,  espe- 
cially by  the  kidneys;  and  the  urine  is  that  one  of  the  secretions  in 
which  it  is  always  sought  for,  when  proof  is  wanted  of  its  having 
entered  the  system.*  It  probably  never  enters  the  blood  in  the  un- 
combined  state ;  but  always  in  the  form  of  an  iodide  or  iodate,  or  of 
both.  A  few  days  after  its  exhibition,  the  signs  of  its  presence 
usually  disappear;  or  at  least  only  traces  are  discoverable  in  the 
urine,  which  vanish  wholly  in  a  short  time. 

After  entering  the  circulation,  it  no  doubt  acts  as  a  general  irri- 
tant, and  hence  is  thrown  off  rapidly  by  the  emunctories.  It  does 
not,  like  some  of  the  metals,  appear  to  form  durable  compounds  with 
the  tissues,  or  to  be  deposited  in  them  in  a  permanent  state.  The 
facility  with  which  it  forms  compounds  soluble  in  the  blood  precludes 
such  a  result. 

Mode  of  Alterative  Action.  But  does  not  iodine  produce  other 
effects  than  those  of  a  mere  irritant?  Its  medicinal  efficiency,  in 
doses  insufficient  to  produce  sensible  effects  in  health,  would  seem 
to  give  an  affirmative  answer  to  this  question.  Nevertheless,  it 
appears  to  me  that  we  can  approach  to  a  solution  of  the  problem  of 

*  From  an  experiment  of  Dr.  CI.  Bernard,  it  would  appear  that  iodide  of  potas- 
sium has  a  strong  tendency  to  escape  with  the  saliva,  even  more  so  than  with  the 
urine.  He  injected  this  salt  and  ferrocyanuret  of  potassium  into  the  jugular  veins 
of  a  dog.  The  iodide  was  almost  immediately  detected  in  the  saliva,  and  continued 
to  be  eliminated  with  it  for  several  hours;  while  it  did  not  appear  in  the  urine  until 
two  hours  after  the  injectioa.  The  ferrocyanuret,  on  the  contrary,  never  appeared 
in  the  saliva,  but  was  found  in  the  urine  about  seven  minutes  after  the  injection, 
and  remained  in  it  so  long  as  the  experiment  was  continued.  The  experiment  was 
repeated  several  times,  with  the  same  result.  [Arch.  Gen.,  5e  ser.,  i.  G.) 

While  thus  disposed  to  escape  by  the  saliva,  and  after  a  time  by  the  urine,  it 
would  appear,  from  the  observations  of  Schottin,  to  be  little  disposed  to  pass  off  by 
perspiration.  Though  given  in  the  quantity  of  half  a  drachm  daily,  it  was  not 
found  in  the  sweat  until  the  fifth  day.  [Brit,  and  For.  Medico-Chir.  Rev.,  July,  1855, 
Am.  ed.,  p.  172.) 
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its  alterative  action,  without  attributing  to  it  any  extraordinary  or 
mvstcriou.s  power.  Its  almost  universal  diffusion  in  nature  renders 
its  habitual  presence  in  the  system,  in  a  certain  degree,  necessary  in 
health,  though  not  in  quantities  to  give  evidence  of  its  existence  to 
ordinary  chemical  examination.  It  is  not  at  all  an  improbable  sup- 
position that,  like  chloride  of  sodium,  it  is  one  of  the  constituents  of 
the  system,  favourable,  if  not  essential  to  perfect  health.  In  this 
view  of  its  physiological  influence,  it  does  not  seem  probable  that  it 
has  any  special  or  extraordinary  influence  on  the  system,  such  as 
that  of  mercury,  arsenic,  etc.,  which  are  quite  alien  and  repugnant 
to  the  animal  economy.  Its  effects  may,  I  think,  be  best  explained, 
by  supposing  it  to  be  a  special  stimulant  to  that  function  of  the  body 
by  which  all  its  parts  are  undergoing  constant  disintegration  and 
renewal,  and  which  may  be  regarded,  for  want  of  a  better  term,  as 
the  nutritive  process.  Under  its  influence  the  disintegration  and 
renewal  go  on  more  rapidly  than  in  health ;  and  hence,  as  well  as 
from  its  direct  stimulant  influence,  may  result  an  increase  of  the 
secretory  functions  in  general.  The  results  of  the  disintegration  of 
the  tissues  must  be  thrown  off  by  the  emunctories  as  they  enter 
the  blood.  Under  ordinary  circumstances,  no  emaciation  occurs, 
because  deposition  takes  place  as  rapidly  as  disintegration ;  but  if 
digestion  be  interfered  with  by  irritation  of  the  stomach  and  bowels, 
then  the  waste  is  not  duly  supplied;  and  hence  the  emaciation  which 
has  been  noticed  under  such  circumstances.  It  will  be  seen,  when 
we  come  to  the  therapeutic  part  of  the  subject,  that  the  most  bene- 
ficial and  extraordinary  influence  of  iodine  may  be  explained  on  this 
principle.  If  these  views  are  correct,  the  apparent  increase  of  ab- 
sorption does  not  result  from  a  direct  stimulant  influence  on  the  ab- 
sorbents themselves.  Emaciation  is  not  produced  by  increase  of 
absorption;  but  the  absorbents  are  stimulated  by  the  increased 
rapidity  of  the  disintegrating  process,  or  dissolution  of  the  ultimate 
organic  structure,  which  affords  them  and  the  venous  radicals  materials 
for  removal. 

3.   Therapeutic  •Application. 

It  is  but  a  few  years  since  this  most  valuable  medicine  first  be- 
came known  to  the  profession.  Dr.  Coindet,  of  Geneva,  in  Swit- 
zerland, has  inseparably  associated  his  name  with  the  medical  history 
of  iodine,  by  having  been  the  first  to  employ  and  recommend  it. 
Knowing  from  antecedent  discovery  that  it  existed  in  burnt  sponge, 
and  aware  of  the  usefulness  of  that  remedy  in  goitre,  he  was  led  to 
VOL.  II. — 22 
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suppose  that  iodine  might  be  the  real  curative  agent,  and  accordingly 
gave  it  a  trial  in  the  disease,  which,  as  every  one  knows,  is  very 
prevalent  in  that  region.  His  success  fully  answered  his  expecta- 
tions; and,  in  a  paper  communicated,  July  25th,  1820,  to  the  Society 
of  Natural  Sciences  at  Geneva,  he  made  known  his  invaluable  dis- 
covery. The  efficiency  of  the  remedy  in  goitre  naturally  led  to  its 
employment  in  other  tumefactions,  especially  the  scrofulous;  and 
the  favourable  reports  made  of  it  rapidly  diffused  its  reputation 
throughout  the  medical  world.  The  names  of  Brera,  Lugol,  and 
Manson  are  also  favourably  connected  with  the  early  history  of 
iodine,  especially  in  its  relation  to  scrofula.  The  medicine  was  now 
experimented  with  in  every  kind  of  disease,  and  under  the  most 
opposite  circumstances,  and  the  most  extravagant  estimate  was  made 
of  its  wonderful  powers.  Time,  however,  has  had  its  usual  effect  of 
moderating  enthusiasm;  and,  with  the  advantage  of  abundant  expe- 
rience, and  a  cooler  judgment,  we  are  at  the  present  day  better  able, 
than  a  few  years  since,  to  determine  its  real  value,  and  proper  posi- 
tion in  the  Materia  Medica. 

By  far  the  most  useful  applications  of  iodine  are  those  connected 
with  its  alterative  properties.  It  is  not  unfrequently  used  for  its 
influence  over  the  secretory  functions,  and  often  also  exclusively  for 
its  local  effect.  Under  these  three  heads  may  be  embraced  all  its 
important  uses. 

a.  Use  of  Iodine  as  an  Alterative. 
Its  efficiency  in  this  respect  is  prominently  displayed  in  the  reso- 
lution of  various  tumefactions.  In  all  chronic  enlargements  and 
indurations  of  inflammatory  origin,  or  mere  hypertrophies  from  ex- 
cess of  the  nutritive  function,  whatever  may  be  the  special  character 
of  the  inflammation,  or  the  seat  of  the  tumefaction,  whether  in  the 
glands,  the  cellular  or  ligamentous  tissues,  the  muscles,  periosteum, 
or  bones,  much  advantage  may  be  expected  from  the  resolvent  prop- 
erties of  iodine;  and  in  such  cases,  there  is,  on  the  whole,  no  one 
remedy  which  equals  it  in  the  universality  of  its  applicability,  not 
even  mercury.  To  the  cure  of  carcinomatous,  tuberculous,  or  mela- 
notic tumours,  or  other  heterologous  formations,  or  of  the  indura- 
tions resulting  from  cartilaginous  or  osseous  degeneration,  it  is 
wholly  inadequate,  as  indeed  are  all  other  known  deobstruent  reme- 
dies. It  has  appeared  to  me  that  its  extraordinary  efficiency,  in  the 
resolution  of  chronic  tumefactions,  may  be  best  explained  by  the 
theory,  already  advanced,  of  its  special  influence  in  promoting  the 
normal  process  of  disintegration;    of  stimulating,  in   other  words, 
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those  changes  in  tlie  ultimate  constituents  of  the  tissues,  whicli, 
after  these  tissues  have  run  their  course  of  service,  effect  their  de- 
struction and  elimination,  while  new  structure  takes  their  place,  in 
its  turn  to  go  through  the  same  changes.  It  is  generally  admitted 
that  the  vital  powers,  in  these  abnormal  formations,  are  less  vigor- 
ous than  in  the  healthy  tissue,  and  less  able  to  resist  influences  tend- 
ing to  their  destruction.  It  is  no  violent  assumption,  therefore,  to 
take  for  granted  that  their  ultimate  structure  yields,  more  readily 
than  the  healthy,  to  the  over-stimulation  directed  to  it  by  the  iodine; 
while,  for  the  same  reason,  its  powers  of  repair  are  more  feeble. 
Consequently,  while,  in  the  healthy  tissues,  the  more  rapid  disinte- 
gration may  be  supplied  by  an  equally  excited  nutrition,  and  no 
change  of  bulk  take  place,  the  contrary  is  the  case  in  the  affections 
under  consideration,  which  lose  more  than  they  gain,  and  thus  re- 
turn in  the  end  to  the  normal  state.  In  this  view,  iodine  may  act 
on  them  with  equal  efficiency,  whether  it  is  conveyed  to  the  tumours 
through  the  circulation,  or  reaches  them  by  an  endosmotic  pene- 
tration. 

It  is  not,  however,  solely  in  tumefaction,  that  iodine  proves  useful. 
In  disease  of  perverted  action,  in  which  an  abnormal  condition  has 
been  impressed  upon  the  tissues,  which  prevents  them  from  the  due 
performance  of  their  respective  oflBces,  and  which  shows  itself  in 
ulcerations,  eruptions,  pains,  and  disordered  function  of  various 
kinds,  the  use  of  iodine  is  often  followed  by  the  most  happy  results. 
The  change  which  it  produces  in  the  ultimate  organic  constituents  of 
the  tissues,  causing  the  old  to  be  broken  up  and  disappear,  carrying 
with  them  their  abnormal  tendencies,  while  new  and  healthy  struc- 
ture takes  their  place,  is  very  probably  the  source  of  its  eflGciency. 

A  third  condition,  in  which  the  alterative  powers  of  iodine  show 
themselves,  is  one  in  which  noxious  substances,  particularly  the  me- 
tallic, may  have  been  deposited  in  the  tissues,  and,  remaining  fixed 
there,  either  by  their  insolubility,  or  their  aflBnity  for  the  organic 
constituents  of  the  tissues,  keep  up  a  constant  irritation,  and  conse- 
quently continued  evidences  of  morbid  action.  As  before  explained, 
in  the  articles  on  mercury  and  lead,  iodine,  or  at  least  the  alkaline 
iodides,  probably  act  in  these  cases  by  forming  soluble  combinations 
with  the  foreign  matter,  and  thus  causing  it  to  be  carried  off  from 
the  tissues  in  the  current  of  the  blood,  and  ultimately  eliminated. 
For  this  very  interesting  view  of  the  curative  influence  of  iodine,  in 
certain  obstinate  affections,  the  profession  is  mainly  indebted  to 
M.  Melsens. 
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Having  endeavoured  to  understand  the  modus  operandi  of  iodine 
as  a  remedy,  and  thus  to  discover  rational  grounds  for  its  use,  we 
are  next  to  consider  the  special  diseases  in  which  it  has  heen  found 
useful. 

Goitre.  There  are  few  complaints  in  which  iodine  shows  more 
extraordinary  curative  powers  than  in  this.  Tumours  of  large  size, 
and  the  growth  of  years,  will  often  begin  to  give  way  as  soon  as  the 
system  is  under  the  influence  of  the  remedy,  and  will  proceed  on- 
ward, in  steady  progress  towards  a  cure,  under  its  continued  use. 
It  certainly  will  not  cure  carcinoma  of  the  thyroid  gland,  nor  any 
one  of  those  new  formations  or  degenerations  in  which  the  normal 
structure  has  been  displaced  by  the  diseased;  but  in  all  cases  of 
pure  hypertrophy,  or  resulting  from  an  obscure  chronic  irritation  or 
sub-inflammation  in  the  tissue,  in  other  words,  all  cases  of  simple 
goitre,  as  distinguished  from  other  special  diseases  which  may  be 
seated  in  that  as  well  as  in  any  other  tissue,  a  cure  may  be  reason- 
ably hoped  for.  The  cases  of  this  disease  which  have  most  com- 
monly fallen  under  my  personal  observation  have  been  in  young 
women ;  and  these  have  almost  invariably  yielded  to  the  prepara- 
tions of  iodine.  The  remedy  should  be  employed  both  internally 
and  topically ;  and  I  have  myself  preferred  the  iodide  of  potassium 
in  both  ways,  giving  it  internally  in  solution,  and  applying  it  exter- 
nally, in  the  form  of  ointment,  two  or  three  times  daily.  Not  un- 
frequently  the  disease  will  yield  to  the  external  use  of  the  remedy 
alone.  Sometimes  the  tumour,  instead  of  yielding  immediately, 
seems  to  be  stimulated  into  inflammation;  swelling,  and  becoming 
somewhat  painful.  In  such  cases,  the  local  application  should  be 
omitted  for  a  time,  and  replaced  by  emollient  cataplasms,  until  the 
swelling  has  subsided;  or  a  few  leeches  may  be  applied;  but,  after 
the  subsidence  of  the  inflammatory  symptoms,  the  remedy  should  be 
resumed.* 

Scrofula.  So  far  as  concerns  the  dispersion  of  scrofulous  swell- 
ings, whether  in  the  glands,  or  elsewhere,  if  there  has  been  no  de- 

*  It  is  "well  known  that  goitre  prevails  preferably  in  certain  localities,  upon  re- 
moval from  which  the  patient  often  rapidly  recovers.  The  idea  has  been  advanced 
that  the  aifection,  as  it  occurs  among  the  Alps  of  Switzerland  and  Savoy,  may  be 
owing  to  the  absence  of  iodine  from  the  waters  drank  by  the  inhabitants.  It  has 
also  been  suggested  that  the  iodine  contained  in  natural  waters  may  be  consumed 
by  the  fungous  plants  which  constitute  the  green  scum  upon  their  surface;  and 
it  has  been  noticed  that  the  use  of  such  waters,  in  certain  localities,  has  been  at- 
tended with  the  occurrences  of  goitres,  which  have  disappeared  upon  the  substitu- 
tion of  rain-water  for  drink.  (Journ.  de  Fharm.,  Avril,  1858,  p.  273.) — Note  to  the 
second  edition. 
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position  of  tubercle,  and  no  acuteness  of  inflammatory  action  remain, 
iodine  a\  ill  prove  not  less  efficacious,  probably,  than  in  the  affection 
just  treated  of.  In  cases  of  tuberculous  deposition  in  the  glands,  it 
is  in  vain  to  expect  resolution  under  this  or  any  other  remedy,  until 
the  offending  matter  has  been  discharged.  It  is  possible  that  the 
tubercle  in  the  gland  may  sometimes  go  through  a  series  of  changes 
ending  in  its  absorption,  after  which  the  swelling  will  disappear;  but 
I  doubt  extremely  whether  iodine  has  any  influence  in  promoting 
these  changes.  Most  frequently  the  tubercle  softens,  excites  sup- 
puration, and  is  in  this  manner  eliminated;  but  neither  has  iodine, 
as  I  believe,  any  power  of  forwarding  this  process.  I  have  used  it 
often  in  tuberculous  affections;  and  never  had  any  reason  to  sup- 
pose, in  any  one  instance,  that  it  had  either  prevented  the  deposition 
of  tubercle,  or  facilitated  its  absorption  or  elimination.  But  when, 
as  often  happens,  the  scrofulous  diathesis  exhibits  itself  merely  in 
the  production  of  chronic  tumefactions,  the  result  of  a  low  feeble 
inflammation,  without  the  formation  of  tuberculous  matter,  iodine, 
generally  or  locally  used,  is  an  admirable  remedy.  In  the  indura- 
tions which  sometimes  remain  after  the  discharge  of  the  tubercle,  it 
may  also  serve  a  good  purpose  by  promoting  complete  resolution. 

Even  more  eflScacious  than  in  mere  scrofulous  swellings,  is  this 
remedy  often  in  obstinate  scrofulous  ulcers.  It  operates  like  a 
charm  in  many  of  these  cases,  when  the  ulceration  seems  to  be  kept 
up  by  a  perverted  tendency  in  the  system,  without  the  presence  of 
tuberculous  matter.  The  same  may  be  said  of  other  scrofulous 
affections,  as  of  the  skin,  the  eyes,  the  ligaments,  even  the  bones 
and  the  joints,  in  all  of  which  good  may  be  hoped  for  from  it  under 
the  circumstances  mentioned.  In  white  swelling  of  the  joints,  and 
in  the  same  affection  of  the  spinal  column,  whether  before  or  after 
caries  and  suppuration,  the  remedy  should  be  used,  in  the  hope  of 
changing  the  morbid  action  in  the  part  affected. 

I  do  not  believe  that  iodine  is  at  all  competent  to  correct  the  scro- 
fulous diathesis.  By  its  careful  use,  so  as  rather  to  favour  than  to 
impair  digestion,  it  may  contribute  with  other  measures,  such  as 
exercise  in  a  pure  air,  wholesome  and  nourishing  food,  the  use  of 
cod-liver  oil,  etc.,  to  improve  the  general  health,  and  thus,  in  some 
degree,  to  act  favourably  in  the  disease;  but  unassisted,  it  has  little 
power,  and  certainly  no  specific  power  over  the  morbid  tendency. 
It  is  to  the  cure  of  the  local  aff'ections,  while  other  means  are  em- 
ployed to  amend  the  state  of  the  system,  that  iodine  should  be  spe- 
cially addressed. 
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In  scrofulous  affections,  iodine  may  be  used  internally,  topically 
to  the  diseased  part,  and  in  the  form  of  bath,  in  order  to  impregnate 
the  system.  Peculiar  care  should  be  taken  never  to  allow  it  to  dis- 
turb the  digestive  function,  or  in  any  other  way  to  impair  the  general 
health. 

In  all  anemic  cases  of  scrofula,  it  should  be  conjoined  with  the 
chalybeates;  or  the  iodide  of  iron  may  be  substituted  for  its  other 
preparations. 

In  phthisis,  in  which  much  was  at  one  time  expected  from  iodine, 
and  in  which,  from  its  analogy  or  identity  with  scrofula,  there 
seemed  good  reasons  for  expecting  much,  I  bcliove  that  it  is  utterly 
useless,  so  far  as  concerns  the  prevention,  or  the  cure  of  tubercle. 
This  disease  so  often  spontaneously  halts  for  a  time  in  its  march, 
and  gives  such  fair  promises  of  amendment,  that  nothing  has  been 
more  common  than  to  ascribe  efficiency  to  medicines,  which  may 
have  been  administered  at  the  time  of  the  change;  and  hence  a 
great  number  of  supposed  remedies  have  acquired  a  temporary 
reputation  in  its  treatment.  Iodine  is  among  them.  As  it  is  in- 
competent to  correct  the  scrofulous  diathesis,  so  is  it  also  equally 
inadequate  to  the  prevention  or  the  cure  of  phthisis;  and  all  that 
can  be  expected  from  it  is  to  correct  incidental  local  affections,  simi- 
lar to  those  attendant  on  external  scrofula,  when  not  dependent  on 
the  immediate  presence  of  tuberculous  matter. 

In  tabes  mesenterica,  or  enlarged  mesenteric  glands,  and  in  a  simi- 
lar affection  of  the  bronchial  glands,  good  might  be  anticipated  from 
it  in  a  simple  condition  of  chronic  scrofulous  inflammation  without 
tubercles;  but  as,  when  these  affections  are  obvious,  more  especially 
the  former,  they  are  very  generally  associated  with  this  abnormal 
deposit,  the  remedy  will  as  generally  fail.  Nevertheless,  it  may  be 
resorted  to  in  all  cases,  in  the  hope  that  the  affection  may  be  uncom- 
plicated; while,  if  it  be  tuberculous,  no  injury  will  be  done.  The 
remedy  may,  in  these  cases,  be  employed  in  the  form  of  bath,  with 
special  propriety. 

In  tuberculous  jjerifonitis  and  meningitis,  though  it  has  been  re- 
commended in  the  latter  affection,  iodine  is  utterly  useless.  I  have 
employed  it  in  some  instances,  but  have  never  had  reason  to  suppose 
that  it  was  of  the  least  service. 

Syphilis.  In  the  advanced  stage  of  this  affection,  iodine  is  un- 
doubtedly often  very  serviceable.  It  is  peculiarly  useful  in  that 
special  condition  of  the  disease,  characterized  by  vague  pains  in  the 
limbs,  or  as  the  patient  expresses  it,  in  the  bones,  with  or  without 
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periosteal  tumours  or  nodes.  We  often  see  this  affection,  after  tor- 
turing p:itients  for  months,  yiekl  witli  tlic  utmost  promptitude  to 
iodide  of  potassium.  In  the  Pennsylvania  Hospital,  which  receives 
the  sick  seamen  of  the  port  of  Philadelphia,  I  have  constantly  en- 
countered this  affection,  and  as  constantly  seen  it  yield  in  the  course 
sometimes  of  a  few  days,  generally  of  from  two  to  six  weeks,  to 
iodide  of  potassium,  given  in  the  dose  of  five  grains  three  times  a  day. 
It  is  no  doubt  also  often  adequate  to  the  cure  of  the  eruptive  and 
ulcerative  affections  of  secondary  syphilis;  but  here  its  influence  is 
less  certain,  and  it  will  generally  be  found  to  operate  most  effectually 
•with  the  aid  of  mercury;  the  auxiliary  being,  in  my  apprehension, 
the  most  efficient  agent  of  the  two.  In  iritis  it  is  considered  by  some, 
when  given  in  the  form  of  iodide  of  potassium,  as  second  only  to 
mercury,  if  it  be  not  equal  to  that  medicine  in  efficiency. 

Ilhcumatism,  both  chronic  and  npuralgic,  sometimes  yields  happily 
to  iodide  of  potassium.  It  has  seemed  to  me  to  be  specially  effica- 
cious in  those  vague  rheumatic  pains,  resembling  the  affection  just 
treated  of  as  constituting  one  of  the  features  of  old  cases  of  syphilis. 
I  have  often  seen  it  effectual  in  such  instances,  when  there  was  no 
reason  to  suppose  that  the  affection  was  in  any  way  connected  with 
that  disease.  It  may  be  tried  in  other  forms  of  rheumatism,  among 
the  alterative  remedies  to  which  we  are  often  driven,  one  after  an- 
other, by  the  obstinacy  of  the  complaint,  and  the  impatience  of  the 
sufferer;  and  sometimes,  almost  unexpectedly,  it  will  seem  to  do  much 
good;  but  it  cannot  be  depended  on. 

Clironic  cutaneous  eruptions  are  also  among  the  complaints  in 
which  iodine  is  often  used  as  an  alterative.  Though  much  less  effec- 
tual in  these  complaints  than  either  arsenic  or  mercury,  it  sometimes 
appears  to  be  useful,  and  may  be  resorted  to  in  connection  with  the 
other  alteratives  mentioned,  or  in  cases  in  which  they  may  be  forbid- 
den. But  more  may  be  expected  from  the  topical  application  of 
iodine,  in  these  affections,  than  from  its  internal  use.  It  may  be 
employed,  according  to  varying  circumstances,  in  the  form  of  a  bath, 
of  a  lotion,  or  an  ointment.  There  are  few  local  applications  more 
efficacious,  in  chronic  skin  diseases,  than  the  ointment  of  iodide  of 
sulphur.  I  consider  it  second  only  to  the  tar  ointment.  When  the 
affection  is  very  general,  the  iodine  bath  may  be  preferred.  In  strictly 
local  cases,  the  tincture  of  iodine  will  often  be  found  extremely  effec- 
tual, sometimes  putting  an  immediate  end  to  the  complaint.  It  re- 
quires, however,  to  be  used  with  caution,  when  the  eruption  is  a  mere 
symptom  of  a  constitutional  affection.     Of  the  great  use  of  tincture 
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of  iodine  in  superficial  inflammation,  I  shall  have  occasion  to  treat  in 
another  place. 

In  poisoning  from  mercury  and  lead^  particularly  the  latter,  iodide 
of  potassium  is  an  admirable  remedy,  operating  apparently  by  dis- 
placing the  metal  lodged  in  the  tissues,  and  then  causing  its  elimina- 
tion. (See  vol.  i.  ji).  154.)  Some  are  disposed  to  ascribe  its  efficacy 
in  the  form  of  rheumatism  above  referred  to,  connected  often  with 
periosteal  swelling,  to  this  mode  of  action ;  believing  that  the  aifec- 
tion  is  a  kind  of  mercurial  disease.  I  cannot  believe  this,  until  I 
find  proofs,  by  the  discharge  of  the  mercurial  by  the  kidneys,  or  by 
the  evidence  of  its  peculiar  influence  on  the  system,  when  liberated 
from  its  confinement,  and  admitted  into  the  circulation,  that  mercury 
really  did  exist  in  the  tissues.  It  has  not  been  my  lot  to  meet  with 
this  afiection  directly  traceable  to  mercury;  though  few  persons  have, 
I  presume,  in  this  community,  administered  it  in  a  larger  number  of 
cases  than  myself.  Still,  I  have  no  doubt  that  there  are  cases  of 
chronic  mercurial  poisoning,  in  which  the  iodide  of  potassium  may  be 
advantageously  administered.  (See  Mercury,  2^^9^  247.)  The  medi- 
cine has  been  given,  with  supposed  advantage,  in  cases  of  acute  mer- 
curialism ;  and,  upon  theoretical  grounds,  it  should  operate  not  less 
efficiently  here  than  in  the  chronic  cases,  by  eliminating  the  offending 
cause,  supposing  that  the  whole  of  the  mercurial  used  has  been  ab- 
sorbed, or  evacuated  from  the  bowels. 

In  lead  poisoning,  it  seems,  from  the  reports  made  in  its  favour,  to 
be  among  the  most  effectual  remedies  at  our  command.  In  these 
cases,  evidence  of  its  efficiency  has  been  given  by  the  appearance  of 
lead  in  the  urine  shortly  after  its  employment.  It  is  applicable  to 
the  treatment  alike  of  colica  pictonum,  and  the  more  chronic  poison- 
ing exhibited  in  lead  palsy. 

Anomalous  tumours  and  ulcers,  of  an  obstinate  character,  gener- 
ally offer  an  indication  for  the  use  of  iodine.  The  ulcerative  affec- 
tions of  the  mouth  denominated  canker,  and  those  of  the  surface 
which  accompany  ecthyma,  rupia,  lupus,  etc.,  may  often  be  most  use- 
fully treated  with  iodine,  or  its  preparations,  internally  or  locally,  or 
in  the  two  methods  jointly.  In  that  form  of  alveolar  2^eriostitis, 
which  is  attended  with  ulceration  about  the  teeth,  and  their  ultimate 
loss,  it  is  said  to  have  effected  cures.  It  might  even  be  tried  in  that 
fatal  affection  sometimes  taken  by  man  from  horses,  and  usually  called 
glanders.  A  well-marked  case  of  the  disease  in  a  horse  is  said  to 
have  ended  favourably,  under  the  tincture  of  iodine  given  inter- 
nally in  large  doses.     It  may  be  used  in  cJironic  enlargements  of  the 
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liver,  spleen,  uterus,  and  ovary,  and  in  anomalous  tumours  forming 
in  the  viesentery,  with  some  hope  of  benefit.  It  ■will,  in  the  great 
majority  of  these  cases,  fail  to  be  of  any  service;  but  sometimes  the 
swellings  disappear  under  its  use,  and  it  deserves  a  trial  in  all  cases 
not  absolutely  desperate.  Here  it  may  be  used  both  internally,  and 
by  extensive  friction  over  the  surface  of  the  abdomen  with  the  oint- 
ment. Under  the  impression  of  its  resolvent  powers,  it  has  been 
recommended  in  the  advanced  stages  o^  pneumonia,  and  in  the  chronic 
forms  of  that  disease,  when  the  hepatized  or  consolidated  lung  is 
little  disposed  to  resolution.  I  have  used  it  occasionally,  with  doubt- 
ful advantage. 

Fibrinous  Uxudation.  Iodine  is  supposed  by  some  to  have  an 
antiplastic  effect  upon  the  blood,  and  therefore  to  be  useful  in  that 
kind  of  inflammation  which  tends  to  the  formation  of  false  membrane. 
But  we  have  no  positive  evidence  that  it  possesses  such  a  property; 
and,  judging  from  its  beneficial  effects  in  certain  ulcers  which  exhibit 
anything  else  than  a  tendency  of  this  kind,  I  should  be  disposed  to 
a  contrary  inference.  Nevertheless,  I  have  seen  purpurous  blotches 
on  the  lower  extremities,  apparently  resulting  from  the  use  of  iodide 
of  potassium;  and  once  attended,  in  consultation  with  Dr.  Griscom, 
of  this  city,  a  case  of  what  appeared  to  be  pseudomembranous  croup, 
in  which  the  patient  recovered  under  the  use  of  two-grain  doses  of 
the  same  preparation,  exhibited  at  short  intervals,  I  think  of  not 
more  than  two  hours,  for  days  together.  When  first  called  to  the 
child,  I  found  him  under  this  treatment,  and  it  was  not  altered. 

There  are  various  other  affections  in  which  iodine  has  been  used, 
■without  any  very  definite  idea  of  its  mode  of  action.  Among  these 
are  diabetes,  in  which  cures  have  occurred  under  the  use  of  iodide  of 
potassium ;  asthma,  in  cases  of  which  the  medicine  has  been  thought 
to  exert  extraordinary  powers;  and  the  vomiting  of  pregnancy,  in 
which  two  drops  of  the  tincture  every  two  hours,  or  less  frequently, 
have  been  found  efficacious.  M.  Roussel,  of  Bourdeaux,  has  used 
iodide  of  potassium  internally,  with  invariable  success,  in  arresting 
the  secretion  of  milk  when  desired,  or  controlling  it  when  in  excess. 
{Gazette  des  Hopitaux,  No.  75.) 

b.    Use  of  Iodine  as  a  Stimulant  to  the  Secretions. 

Dropsy  has  been  treated  with  the  preparations  of  iodine,  under 

the  impression  of  its  power  of  promoting  at  the  same  time  secretion 

and  absorption;  but,  in  neither  of  these  respects  is  it  sufficiently 

energetic  to  meet  the  requisitions  of  that  disease;  and  experience, 
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therefore,  has  not  pronounced  in  its  favour.  But  dropsy  is  so  often 
connected  with,  and  dependent  on  affections  which  iodine  is  calcuhited 
to  relieve,  that  the  remedy  sometimes  proves  secondarily  very  useful. 
Thus,  when  enlarged  liver  or  spleen,  or  other  abdominal  tumour,  or 
chronic  disease  of  the  valves  of  the  heart  dependent  on  organized 
fibrinous  exudation,  is  at  the  foundation  of  the  dropsical  effusion, 
iodine  may  be  looked  to  with  some  hope  of  benefit.  Cases  have  been 
recorded,  in  which  the  disease,  when  dependent  on  hepatic  engorge- 
ment, has  yielded  to  this  remedy. 

In  various  affections  of  the  urinary  organs  and  passages,  iodine 
would  seem  to  be  indicated  by  the  facility  with  which  it  passes  out  by 
the  kidneys.  Impregnating  the  urine,  it  is  brought  into  direct  con- 
tact with  the  diseased  surface,  in  the  chronic  affections  of  which  it 
may  operate  usefully,  as  a  gentle  stimulant  at  least,  if  not  as  an 
alterative.  Thus,  it  has  been  used  with  asserted  success  in  gonor- 
rhoea, and  I  have  no  doubt  that  it  would  occasionally  prove  useful  in 
chronic  inflammation  of  the  pelvis  of  the  kidney  and  of  the  bladder, 
especially  when  attended  with  ulcerations.  Indeed,  in  the  latter 
condition,  unconnected  with  calculi,  it  would  probably  be  among  the 
most  efiective  remedies.  In  leucorrhcea  also  it  has  been  used  with 
supposed  advantage;  but,  in  this  affection,  its  beneficial  influence 
must  proceed  rather  from  an  alterative  impression  on  the  diseased 
and  perhaps  ulcerated  uterus,  than  from  impregnation  of  the  urine. 
By  Dr.  Corrigan,  of  Dublin,  iodide  of  potassium  is  esteemed  a  most 
valuable  remedy  in  the  dropsy  attending  BrigMs  disease  of  the  kid- 
neys. {Dub.  Hosp.  Craz.,  Jan.  1855,  p.  371.) 

Amenorrhoea.  Strong  testimony  is  borne  to  the  efiiciency  of  iodine 
in  this  disease.  When  connected,  as  it  frequently  is,  with  anaemia, 
either  the  iodide  of  iron  should  be  used,  or  perhaps  preferably  a 
milder  chalybeate,  such  as  the  powder  or  protocarbonate  of  iron,  with 
one  of  the  milder  preparations  of  iodine. 

c.  Local  Use  of  Iodine. 
In  all  the  local  affections  above  enumerated,  as  requiring  the  consti- 
tutional impression  of  iodine,  it  may  also  be  applied  topically,  in 
some  one  of  the  various  forms  which  will  be  described  among  its  pre- 
parations. In  these  cases,  the  object  of  the  local  employment  of  the 
remedy,  is  to  aid  in  obtaining  its  alterative  influence,  through  the 
constitution,  upon  the  diseased  tissue.  But  iodine  is  often  also  used 
with  a  view  exclusively  to  its  local  efi"ect.  This  may  be  considered 
as  simply  irritant,  or  as  jointly  irritant  and  alterative.     Another 
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principle  upon  wljich  the  medicine  operates  locally,  especially  when 
the  tincture  is  employed,  is  so  to  affect  the  epidermis,  as  to  exclude 
the  influence  of  the  air;  but  more  will  be  said  on  this  point  here- 
after. In  one  or  more  of  these  methods,  it  is  very  useful  in  various 
cutaneous  eruptions,  for  rendering  the  eruption  of  smallpox  abortive, 
in  chronic  injlammation  of  the  fauces,  in  chronic  enlargement  of  the 
tonsils,  in  strumous  injlammation  of  the  eyes,  in  which  it  is  apj)lied 
to  the  lids,  and  in  various  superficial  cutaneous  inflammations,  as 
erysipelas,  chilblains,  scalds,  hums,  etc.  In  subcutaneous  injiam- 
mnfiinis  also,  of  various  character,  it  has  been  used  with  more  or  less 
advantage ;  as  in  ordinary  phlegmon  and  furuncles,  swollen  hursve, 
paronychia,  swellings  about  the  amnll  joints,  and  even  in  more  seri- 
ous affections,  such  as  external  inflammatory  sivellings  about  the 
larger  joints,  whether  ordinary  or  rheumatic,  gouty  inflammation, 
etc.  The  same  treatment  has  been  extended  to  large  serous  accumu- 
lations, as  hydrocele,  ovarian  dropsy,  and  even  ascites;  and  it  is  not 
uncommon  at  present  to  use  iodine  externally  as  a  rubefacient  in  in- 
ternal inflammations,  as  laryngitis,  bronchitis,  pleurisy,  peritonitis, 
etc.,  in  the  very  commencement,  or  in  their  advanced  stages.  In  all 
these  cases,  it  is  the  tincture  that  is  employed;  and  this  is  applied  to 
the  outer  surface.  (See  the  article  on  Protectives.)  The  injection 
into  the  uterus  of  tincture  of  iodine,  diluted  with  twice  its  bulk  of 
water,  has  been  used,  with  great  asserted  success,  by  M.  Dupierris, 
of  Havana,  Cuba,  in  uterine  hemorrhage ;  the  remedy  having  failed 
only  in  one  out  of  one  hundred  cases.  (iV.  Am.  Medico-Cliir.  Rev., 
i.  95.)  Inunction  with  the  ointment  of  iodine  has  proved  serviceable 
in  lead  palsy. 

Another  local  use  made  of  iodine  is  to  change  the  condition  of 
secreting  serous  surfaces  by  direct  contact,  so  as  to  obviate  the  ten- 
dency to  excessive  secretion.  For  this  purpose,  one  of  the  tinctures, 
more  or  less  diluted,  is  injected  into  the  serous  cavity.  In  this  way, 
iodine  has  been  used  happily  for  effecting  the  radical  cure  of  hydro- 
cele and  ovarian  dropsy;  and  the  idea  has  been  practically  extended 
to  the  pleural  and  peritoneal  cavities,  and  those  of  dropsical  joints. 
Considerable  success  has  been  claimed  for  this  treatment  in  empyema. 
It  has  also  been  employed  in  abscesses  indisposed  to  heal,  and  in 
serous  cysts  and  hydatids.  For  the  modes  of  using  the  tincture  in 
these  cases,  see  the  tincture  and  compound  tincture  of  iodine. 

The  local  use  of  the  tincture  of  iodine  has  proved  serviceable  in 
troublesome  inversion  of  the  eyelids,  being  applied  daily  to  the  outer 
surface  of  the  lid,  and  operating  probably  by  giving  tone  to  the  un- 
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derljing  muscles.  A  similar  result  has  been  obtained  in  falling  of 
the  upper  lid.  (A.  Carr,  Lancet,  Am.  ed.,  Nov.  1858,  p.  366.) 

Dr.  D.  Brainard,  of  Chicago,  has  suggested  the  local  use  of  iodine 
as  an  antidote  to  the  'poison  of  serpents,  having  found  ivoorara,  which 
he  supposes  to  contain  poison  extracted  from  serpents,  to  be  neutral- 
ized and  rendered  inert  by  admixture  with  iodine.  The  plan  is  to 
apply  a  cupping-glass  over  the  wound,  and  then  to  inject  into  the 
tissues  around  it,  through  minute  incisions,  an  aqueous  solution  of 
iodine  with  iodide  of  potassium,  so  as  completely  to  infiltrate  the 
tissue.  {Essay,  etc.  Chicago,  1851.)  Dr.  E.  Harwood,  in  a,  commu- 
nication to  the  N.  W.  Medical  and  Surgical  Journal,  states  that  he 
applied  the  tincture  of  iodine  in  a  ease  of  snake-bite  in  1848,  with 
success,  and  has  since  employed  it  in  another  case  with  the  same 
result.  He  simply  applied  the  tincture  by  means  of  a  camel's-hair 
pencil.  [Boston  3Ied.  and  Surg.  Journ.,  1.  328.) 

Still  another  topical  application  of  iodine  is  the  inhalation  of  its 
vapour  in  chronic  inflammation  of  the  bronchial  tubes.  It  has  even 
been  recommended  in  this  way  as  a  remedy  in  jjhthisis;  but  a  mo- 
ment's consideration  will  convince  a  reflecting  physician,  acquainted 
with  the  real  condition  of  the  lungs  in  this  disease,  of  the  utter  in- 
adequacy of  iodine,  or  any  other  known  inhalation,  to  make  a  serious 
impression  upon  it.  The  most  that  can  be  expected  is  a  favourable 
modification  of  the  attendant  laryngitis  or  bronchitis;  and  there  is 
probably  more  danger  of  injurious  irritation  than  probability  of 
benefit  in  the  case.  But  in  pure  chronic  laryngitis  or  bronchitis, 
the  inhalation  may  be  tried  with  the  hope  of  benefit.  It  may  prove 
useful  in  aphonia  also,  whether  arising  from  debility  or  chronic  in- 
flammation of  the  mucous  membrane.  The  preparation  generally 
used  for  the  purpose  is  the  compound  solution  of  iodine,  to  which  the 
reader  is  referred. 

Contra  indications  to  the  use  of  iodine  are  ofiered  by  high  febrile 
excitement,  acute  inflammation  with  fever,  and  gastritis. 

4.  Preparations  of  Iodine. 

Iodine  itself,  in  the  solid  state,  is  now  seldom  if  ever  prescribed, 
and  never  ought  to  be.  Some  acquaintance,  however,  with  its  physi- 
cal properties  and  chemical  relations  is  essential  to  the  physician. 
For  the  mode  of  its  preparation,  I  must  be  content  with  referring  to 
the  U.  S.  Dispensatory,  as  also  for  the  methods  of  detecting  its  pres- 
ence, and  the  signs  of  purity  of  its  various  preparations. 

Iodine  is  an  elementary  body.     It  is  a  heavy,  opaque  solid,  of  a 


CHAP.  III.]  IODINE.  349 

bluish-black  colour,  ^vith  a  lustre  approaching  the  metallic,  and  not 
unlike  plumbago  in  appearance.  It  has  a  peculiar  odour,  analogous 
to  that  of  chlorine,  and  an  acrid  taste.  Though  nearly  insoluble  in 
■water,  it  is  capable  of  imparting  a  slight  flavour  to  that  liquid;  but  a 
watery  solution  of  iodide  of  potassium  dissolves  it  very  freely.  It  is 
readily  dissolved  by  alcohol  and  ether;  and  all  its  solutions  have, 
when  not  feeble,  a  deep  yellowish-brown  colour,  approaching  to  black. 
At  ordinary  temperatures,  it  is  very  slowly  volatilized;  but,  with  the 
application  of  heat,  it  readily  rises  in  vapours,  of  a  beautiful  purple 
or  violet  colour,  which  has  given  origin  to  its  name.  Its  chemical 
relations  are  so  numerous,  and  affinities  so  strong,  that  it  is  scarcely 
possible  that  it  should  remain  long  in  the  stomach  in  its  pure  state, 
at  least  when  used  in  medicinal  doses. 

The  probabilities  are  that,  when  swallowed,  or  when  brought  in 
any  other  way  into  contact  with  the  fluids  of  the  body,  it  undergoes 
changes,  through  the  reagency  of  the  alkaline  salts  which  it  encoun- 
ters, by  which  a  portion  of  it  is  converted  into  iodide  of  potassium 
or  sodium,  and  possibly  into  iodates  of  the  alkalies  of  these  metals 
respectively.  Through  the  influence  of  the  alkaline  iodides  thus 
formed,  the  iodine  itself  becomes  soluble  in  the  liquids,  and  thus 
enabled  to  exercise  its  own  immediate  influence.  This  results  in 
the  coagulation  of  the  albumen  present,  supposing  it  to  have  been 
deprived  of  its  alkaline  matter  in  the  previous  changes;  so  that  it 
would  seem  impossible  for  iodine  to  enter  the  blood  in  its  uncom- 
bined  state.  For,  so  long  as  there  is  alkaline  matter  present,  it 
converts  the  iodine  into  soluble  iodides  or  iodates;  and,  should  it 
all  have  been  consumed,  and  a  portion  of  iodine  remain,  the  albumen 
coagulates.  Hence  it  follows  that,  admitted  into  the  circulation, 
iodine  must  either  undergo  the  change  referred  to,  or  check  the 
circulation  by  solidifying  the  albuminous  constituent  of  the  blood. 

But,  as  before  stated,  iodine  is  highly  irritant,  and  sometimes  even 
corrosive  in  its  uncombined  state;  and  may  exercise  this  property  in 
the  stomach,  if  not  carefully  guarded.  The  inference  from  all  this 
is  that,  for  internal  use,  when  the  object  is  not  to  produce  an  irritant 
impression  on  the  mucous  membrane,  but  to  aS'ect  the  system,  and, 
on  the  same  principle,  when  the  medicine  is  applied  externally  with 
an  exclusive  view  to  absorption,  the  soluble  iodides  or  iodates  should 
be  used  preferably  to  iodine  itself;  for,  whenever  the  latter  is  em- 
ployed, it  is  admitted  into  the  circulation  only  in  the  saline  state 
referred  to,  while  the  inconvenience  of  its  local  irritant  eff"ect  is  ex- 
perienced. All  its  good  effects,  therefore,  are  obtained  by  the  direct 
use  of  the  salts,  and  the  inconvenience  avoided. 
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But  there  is  another  reason  for  not  employing  uncombined  iodine. 
I  have  stated  that,  with  the  alkahne  matter  of  the  blood,  it  forms 
both  iodides  and  iodates.  Now,  the  iodates,  by  the  facility  with 
which  they  part  with  oxygen  to  substances  having  an  affinity  for  it, 
are  liable  to  be  decomposed,  thus  rendering  the  iodine  free  again 
to  exercise  its  irritant  influence.  It  is  better,  therefore,  to  use  one 
of  the  iodides,  by  which  this  inconvenience  is  avoided,  while  all  the 
effects  desired  are  obtained.  The  iodide  of  potassium  is  the  one 
almost  universally  preferred.  To  M.  Mialhe  is  due  the  credit  of 
having  developed  these  important  practical  views.  [Chim.  Appliq. 
a  la  Physiol.,  Paris,  1856,  pp.  221-4.)  Should  iodine  ever  be  given 
internally  in  the  solid  form,  the  dose  should  not  exceed  one-quarter 
or  half  a  grain  at  once. 

In  treating  of  the  individual  preparations  of  iodine,  I  shall  con- 
sider first  those  in  which  it  exists  wholly  or  in  part  in  the  free  state, 
and  afterwards  its  compounds. 

a.  Preparations  containing  free  Iodine. 

I.  TINCTURE  OF  IODINE.  —  TiNCTURA  loDlNlI.  U.S.— 
TiNCTURA  lODINEI.  Ed. 

This  is  prepared  by  dissolving  an  ounce  of  iodine  in  a  pint  of  alco- 
hol. It  is  not  quite  saturated ;  and  it  is  best,  perhaps,  as  an  officinal 
preparation,  that  it  should  not  be  so;  for  the  least  exposure  would 
cause  precipitation  by  the  evaporation  of  the  alcohol.  Even  as  it  is, 
it  should  be  kept  in  a  well-stopped  bottle.  In  time,  and  especially 
on  exposure  to  sunlight,  it  undergoes  chemical  changes,  in  conse- 
quence of  reaction  between  the  alcohol  and  iodine,  and  should  not, 
therefore,  be  prepared  in  large  quantities  at  once. 

This  preparation  is  adapted  solely  to  topical  use.  It  cannot  be 
given  internally  without  dilution;  and  the  addition  of  water  to  it 
precipitates  the  iodine,  and  thus  renders  it  liable  to  irritate  the 
stomach.  Even  for  external  use,  when  the  object  is  to  affect  the 
system  through  absorption,  it  is  less  suitable  than  the  preparations 
containing  iodide  of  potassium.  As  iodine  cannot  enter  into  the 
blood  unchanged,  time  is  required  for  the  requisite  chemical  reac- 
tions; whereas  the  iodide  may  be  taken  up  immediately.  When- 
ever, however,  the  object  is  simply  to  produce  an  impression  on  the 
surface  of  contact,  or,  by  changes  in  the  cuticle,  to  protect  the  parts 
beneath  from  the  action  of  the  air,  this  is  the  preparation  to  be  em- 
ployed. 

When  applied  freely  to  the  surface,  it  produces  considerable  pain 
and  inflammation,  followed  usually,  if  the  quantity  applied  has  been 
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considerable,  by  desquamation  of  the  cuticle.  The  best  method  of 
applying  it  is  by  means  of  a  camel's-hair  pencil.  To  produce  the 
full  effect,  it  should  be  used  undiluted;  aiul  it  is  often  advisable  to 
rencAV  the  application  daily,  or  oftener.  In  contact  Avith  the  mucous 
membranes,  with  the  epithelium  sound,  it  occasions  little  pain,  uidess 
pnrts  are  touched  near  the  orifices  of  the  cavities  lined  by  the  mem- 
brane, as  the  lips,  the  anal  orifice,  etc.,  in  which  case  the  appli- 
cation is  severely  painful.  [Boinet,  V  Union  3Ied.,  Juin  14,  1856.) 
AYhen  used  for  injection  into  serous  cavities,  as  in  hydrocele,  ovarian 
dropsy,  empyema,  etc.,  it  should  be  diluted  with  an  equal  bulk,  or 
twice  its  bulk  of  water.  ^I.  Velpeau  uses  the  latter  proportion, 
M.  Bt^rard  the  former.  M.  Jobert  injects  it,  without  dilution,  into 
purulent  cavities.  {Trousseau  and  Pidoux,  4e  dd.,  i.  225.)  As  an 
embrocation  in  scrofulous  tumours,  and  other  swellings  and  indura- 
tions, it  may  be  diluted  with  from  four  to  six  parts  of  camphorated 
tincture  of  soap ;  but  other  preparations  of  iodine  are  preferable  for 
this  purpose. 

The  particular  circumstances  under  which  it  is  used  have  been 
already  enumerated,  or  will  be  so  hereafter  under  rubefacients  or 
protectives. 

If  given  internally,  the  dose  may  be  from  ten  to  twenty  drops, 
gradually  increased  to  thirty  or  forty,  three  times  a  day.  It  may 
be  given  in  sweetened  water,  or  wine,  when  not  contra-indicated.  A 
good  vehicle  is  syrup  of  orange-peel,  diluted  with  water. 

II.  COMPOUND  TINCTURE  OF  IODINE.  —  TlNCTURA  lo- 
DiNii  CoMPOSiTA.  U.  S.,  Loud.,  Dub. 

As  directed  by  the  U.  S.  Pharmacopoeia,  this  is  made  by  dissolv- 
ing half  an  ounce  of  iodine  and  an  ounce  of  iodide  of  potassium  in  a 
pint  of  alcohol. 

This  preparation  is,  at  least  theoretically,  better  adapted  for  in- 
ternal use  than  the  preceding,  upon  two  grounds;  first,  that,  in  con- 
sequence of  the  iodide  of  potassium  it  contains,  it  is  not  liable  to  pre- 
cipitation on  the  addition  of  water;  and  secondly,  that,  for  the  same 
reason,  it  acts  more  promptly  on  the  system,  through  its  greater  fa- 
cility of  absorption.  It  is  also  preferable  to  the  simple  tincture  for 
local  use,  when  the  intention  is  that  the  iodine  should  be  absorbed; 
and  it  may,  therefore,  be  employed,  more  or  less  diluted  with  water, 
in  the  way  of  embrocation,  or  by  means  of  compresses  of  linen  satu- 
rated with  it.  For  the  more  powerful  local  effect  of  iodine  on  the 
surface,  it  is  less  suited  than  the  simple  tincture,  as  it  contains  much 
less  free  iodine. 
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The  dose  is  from  fifteen  to  thirty  drops,  which  may  be  increased, 
if  thought  desirable,  until  some  evidence  of  its  action  is  presented. 
It  may  be  given  in  sweetened  water. 

III.  COMPOUND  SOLUTION  OF  IODINE. — LiQUOR  lODlNII 
CoMPOsiTus.  U.S. — Iodine:  Liquor  Compositus.  Ed. 

The  U.  S.  officinal  solution  is  made  by  dissolving  six  drachms  of 
iodine  and  an  ounce  and  a  half  of  iodide  of  potassium  in  a  pint  of 
distilled  water.  It  will  be  perceived  that  it  differs  from  the  preced- 
ing only  in  its  strength,  which  exceeds  that  of  the  compound  tincture 
by  one-third,  and  in  having  water  instead  of  alcohol  as  the  solvent. 
The  iodine  is  dissolved  in  the  water  through  the  agency  of  the  iodide. 
The  preparation  is  the  stronger  solution  used  by  Lugol,  and  hence  is 
frequently  called  LugoVs  solution. 

This  is  a  very  convenient  form  for  the  exhibition  of  iodine,  when- 
ever the  object  is  to  give  it  in  a  free  state,  and  may  be  used  for  all 
the  purposes  aimed  at  through  the  absorption  of  the  medicine.  Its 
disadvantage  is  that,  from  the  presence  of  the  free  iodine,  it  cannot 
be  increased  to  the  extent  which  may  sometimes  be  deemed  desirable, 
for  fear  of  producing  gastric  irritation ;  and,  even  in  moderate  doses, 
it  is  more  liable  to  irritate  the  stomach  than  if  it  were  a  solution  of 
iodide  of  potassium  alone.  If  the  remarks  made  in  a  preceding  page, 
in  reference  to  the  changes  which  iodine  must  undergo  previously  to 
absorption,  are  correct,  there  can  be  no  occasion  for  the  use  of  free 
iodine,  when  the  object  is  to  affect  the  constitution;  and  the  use  of 
this  preparation  might  be  limited  to  cases,  in  which  it  is  desired  to 
produce  a  direct  excitant  or  alterative  impression  on  the  alimentary 
mucous  membrane. 

The  dose  is  from  six  to  twelve  drops,  to  be  gradually  increased  if 
necessary,  given  in  a  wineglassful  of  sweetened  water,  and  repeated 
two  or  three  times  a  day.  In  the  use  of  this,  as  of  all  the  other  prep- 
arations containing  free  iodine,  should  irritation  be  produced  when 
they  are  given  on  an  empty  stomach,  this  may  subsequently  be 
avoided,  in  most  instances,  by  administering  the  dose  after  a  meal. 

This  preparation  may  be  used  for  inhalation,  embrocation,  injec- 
tion, bathing,  etc. 

For  inhalation  a  little  of  it  may  be  put  into  an  inhaler  with  warm 
water,  and  the  vapours  inhaled  daily,  twice  a  day,  or  oftener,  accord- 
ing to  the  effects.  One  or  two  fluidrachms  may  be  mixed  with  half  a 
pint  of  water,  and  the  proportion  increased  or  diminished  according 
to  the  effect.  Should  an  irritant  impression  be  produced  in  the  air- 
passages,  the   quantity  should   be   lessened   so  as  simply  to  keep 
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■vvitliin  tliat  point;  should  no  sensible  impression  result,  the  propor- 
tion may  be  increased  until  a  slight  irritation  is  caused;  and  then 
maintained  or  diminished.* 

For  embrocation,  it  may  be  used  diluted  with  six,  eight,  or  twelve 
times  its  bulk  of  water. 

To  produce  a  strong  impression  upon  limited  extents  of  surface, 
with  tlie  cuticle  sound,  or  for  careful  application  to  indolent  or 
fungous  ulcers,  the  solution  may  be  used  of  its  full  strength,  and 
should  be  applied  by  means  of  a  camel's-hair  pencil;  but  the  simple 
tincture,  or  a  still  stronger  preparation,  is  usually  employed  for  these 
purposes. 

For  local  application  to  delicate  surfaces^  as,  for  example,  to  the 
eye  in  scrofulous  ophthalmia,  to  the  nostrils  in  ozsena,  or  to  the  ex- 
ternal meatus  in  chronic  otirrhoea,  from  three  to  twelve  minims  may 
be  added  to  a  fluidounce  of  distilled  water ;  and  the  proportion  in- 
creased as  circumstances  may  require.  The  same  course  may  be 
pursued  in  fistulous  ulcers,  which,  however,  will  often  demand  a  much 
greater  strength  for  the  required  impression. 

For  pediluviuni^  two  fluidrachms  of  it  may  be  added  to  a  gallon 
of  warm  water,  and  the  proportion  increased  if  no  irritation  result. 

For  general  lathing,  a  fluidrachm  containing  about  three  grains 
of  iodine  may  be  added  to  each  gallon  of  water,  in  a  wooden  bathing 
tub.f 

*  Chloroformic  Solution  of  Iodine.  A  solution  of  iodine  in  chloroform  has  been 
proposed,  both  for  inhalation,  and  local  application,  in  the  form  of  vapour.  It  may 
be  made  by  dissolving  one  part  of  iodine  in  five  of  chloroform.  In  consequence  of 
its  insolubility  and  high  specific  gravity,  it  may  be  preserved  under  water.  It  has 
been  proved  that  its  vapour  contains  iodine,  which  may,  therefore,  be  introduced 
into  the  system  through  the  lungs.  In  fifteen  minutes  after  its  inhalation,  iodine  has 
been  detected  in  the  urine.  It  may  be  used  by  simply  holding  a  bottle  containing 
it  to  the  nostrils,  and  occasionally  shaking  it  so  as  to  favour  volatilization.  A  pun- 
gent sensation  is  first  felt  in  the  nostrils  and  throat,  which  soon  ceases.  Of  course 
great  care  must  be  talcen  not  to  bring  the  system  too  strongly  under  the  influence 
of  the  chloroform.  It  may  be  used  for  the  local  effects  of  iodine  on  the  bronchial 
tubes,  or  its  general  effects  on  the  system.  It  was  introduced  to  notice  by  M.  Te- 
ton, of  France.  (Stethoscope,  v.  366,  from  Bullet,  de  Therap.)  Dr.  Calvin  G.  Page 
has  used  this  solution  with  advantage  in  obstinate  granular  and  scrofulous  ophthal- 
mia, applying  the  vapour  over  the  closed  eyelids.  It  has  been  proposed  to  use  it 
also  in  scrofulous  glands,  swollen  joints,  etc.,  by  a  similar  mode  of  application.  It 
has  the  asserted  advantage  of  not  discolouring  the  skin,  as  when  iodine  is  applied  in 
the  liquid  form;  while  it  is  supposed  that  the  iodine  is  probably  even  more  readily 
absorbed  in  the  state  of  vapour.  [Bost.  Med.  and  Surg.  Journ.  liii.  284.) — Xote  to  the 
seeond  edition. 

f  Solution  in  Glycerin.  Since  the  publication  of  the  first  edition  of  this  work,  a  so- 
lution of  iodine  in  glycerin  has  been  introduced  into  use,  for  local  application.  In 
VOL.  II. — 23 
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lY.  OINTMENT  OF  IODINE.— UngUENTUM  lODINlI.  U.S. 

The  U.  S.  Pharraacopceia  directs  this  to  be  made  by  incorporating 
twenty  grains  of  iodine  and  four  of  iodide  of  potassium  with  an 
ounce  of  lard;  the  iodine  and  iodide  being  first  rubbed  with  six 
minims  of  water.  The  use  of  the  iodide  is  simply  to  facilitate  the 
incorporation;  and  the  preparation  is  strictly  an  ointment  of  iodine. 
It  should  be  prepared  as  wanted,  as  it  is  changed  by  time. 

This  is  used  chiefly  for  friction  over  the  surface  of  enlarged  glands 
and  other  tumefactions,  or  to  the  insides  of  the  legs  and  arms,  with 
a  view  to  the  absorption  of  the  iodine.  It  is  apt,  when  often  re- 
peated, to  irritate  the  surface,  and  cause  a  pustular  eruption.  The 
quantity  to  be  used  varies,  with  the  extent  of  the  surface  of  applica- 
tion, from  a  scruple  to  one  or  two  drachms. 

V.  COMPOUND  OINTMENT  OF  IODINE.— UnGUENTUM  Io- 
DiNii  CoMPOSiTUM.  U.  /S.,  Loncl.,  Ed.,  Dub. 

This  is  made,  according  to  the  U.  S.  Pharmacopoeia,  by  rubbing 
half  a  drachm  of  iodine  and  a  drachm  of  iodide  of  potassium,  first 
with  a  fluidrachm  of  alcohol,  and  then  with  two  ounces  of  lard. 

The  compound  is  preferable  to  the  simple  ointment,  as  the  iodide 
of  potassium  contained  in  it  is  probably  more  easily  absorbed  than 
free  iodine;  and  absorption  is  what  is  aimed  at  in  the  employment 
of  either.  It  is  very  often  used  to  aid  the  internal  use  of  the  medi- 
cine in  bringing  the  system  under  its  influence.  It  may  be  applied 
in  the  same  quantity  and  method  as  the  simple  ointment.  Both  may 
be  used  as  dressings  for  indolent  scrofulous  ulcers. 

b.  Preparations  in  zvhich  Iodine  is  Chemically  Comhined. 

I.  IODIDE  OF  POTASSIUM.  — POTASSII  lODIDUM.  U.S.,  Ed., 
Lwid.,  Did).  —  Hydriodate  of  Potassa. 

This  is  made  according  to  difierent  processes.  Our  officinal  code 
directs  that  iodine  and  potassa  should  be  dissolved  together  in  water, 

its  preparation,  as  in  that  of  the  compound  solution,  the  instrumentality  of  iodide  of 
potassium  is  resorted  to.  One  part  of  this  salt  is  dissolved  in  two  parts  of  glycerin,  and 
one  of  iodine  is  then  added,  -which  is  completely  dissolved.  The  solution  should  be 
spread  on  the  part  affected,  and  then  covered  with  an  impermeable  tissue  to  prevent 
evaporation.  It  occasions  pain,  more  or  less  severe,  for  a  time.  When  it  is  applied  to 
an  ulcerated  surface,  the  iodine  wholly  disappears  in  a  few  hours  in  consequence  of 
absorption.  It  has  proved  extremely  useful  in  lupus;  but,  either  in  its  concentrated 
state,  or  more  or  less  diluted,  it  may  be  used  in  goitre  and  scrofulous  tumours  and 
ulcers,  and  indeed  for  all  the  purposes  for  which  the  solutions  of  iodine  are  applied 
to  the  surface.  The  concentrated  solution  acts  as  a  caustic.  [Am.  Journ.  of  Pharm., 
xxix.  133.) 
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the  solution  evaporated,  charcoal  incorporated  towards  the  close  of 
the  evaporation,  the  resulting  dry  mass  heated  to  dull  redness,  the 
saline  matter  afterwards  dissolved  out  of  it  by  water,  and  the  solu- 
tion, finally,  filtered,  evaporated,  and  set  aside  to  crystallize.  The 
iodine  and  potassa  react  on  each  other,  a  part  of  the  latter  yielding 
its  oxygen  to  a  part  of  the  former  to  produce  iodic  acid,  which  unites 
with  the  undecomposed  potassa  forming  iodate  of  potassa,  wliile  the 
sepai'ated  potassium  and  the  remaining  iodine  unite  to  form  iodide  of 
potassium.  By  the  heat  subsequently  applied,  with  the  aid  of  the 
cliarcoal,  the  iodate  of  potassa  is  deprived  of  its  oxygen,  and  is  con- 
verted into  iodide  of  potassium ;  so  that  the  matter  extracted  by  the 
water  consists  exclusively  of  the  latter  salt,  which  is  obtained  by 
evaporation. 

Properties.  Iodide  of  potassium  is  in  white  or  translucent  crys- 
tals, inodorous,  of  a  saline  acrid  taste,  very  freely  soluble  in  water 
cold  or  hot,  somewhat  less  so  in  alcohol,  decrepitating  with  heat, 
and  volatilizable  at  a  high  temperature  without  change.  When 
quite  pure,  it  is  said  to  be  permanent  in  the  air  whether  dry  or 
moist;  but,  as  ordinarily  found,  it  is  slightly  deliquescent  in  a  moist 
air,  and  sometimes  very  much  so,  in  consequence  of  the  presence  of 
carbonate  of  potassa  as  an  impurity.  Its  great  importance  and 
liability  to  adulteration  render  it  desirable  that  every  one  should 
be  able  to  recognize  it,  and  judge  of  its  purity.  It  is  known  to  be  an 
iodide  by  the  production  of  a  blue  compound,  decolorizable  at  a  boil- 
ing heat,  when  to  its  solution  in  water,  a  cold  solution  of  starch  and 
a  few  drops  of  strong  nitric  acid,  or  chlorine  water,  or  a  mixture  of 
the  two  are  added.  That  it  is  a  compound  of  potassium  is  proved 
by  a  copious  precipitation  of  white  bitartrate  of  potassa,  when  a 
strong  solution  of  tartaric  acid  is  added  in  excess  to  a  strong  solution 
of  the  iodide.  The  most  common  adulteration  is  probably  carbonate 
of  potassa.  This  is  detected  by  producing  a  milky  turbidness  with 
lime-water,  and  by  being  left  behind  when  the  salt  is  dissolved  by 
alcohol.  Iodate  of  potassa  is  often  accidentally  present,  from  its  in- 
complete decomposition  in  the  preparation  of  the  salt.  It  is  an  in- 
jurious impurity,  in  consequence  of  the  facility  with  which  its  acid 
parts  with  oxygen,  and  ^the  iodine  is  liberated.  This  change  will 
gradually  take  place  even  by  time  alone :  but  it  is  much  accelerated  by 
various  chemical  reagents ;  so  that  the  iodate  could  scarcely  be  in- 
troduced into  the  stomach,  without  undergoing  decomposition  and 
evolving  iodine.     As  the  iodide  is  sometimes  given  largely,  it  will  be 
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readily  understood  why  it  should  now  and  then  irritate  the  stomach 
unexpectedly.  If  it  contain  a  considerable  proportion  of  iodate,  this 
is  what  might  be  expected.  The  absence  of  this  salt  should  always, 
therefore,  be  determined  before  large  doses  of  the  iodide  are  ex- 
hibited. It  may  be  detected  by  adding  concentrated  acetic  acid  to  the 
solution  of  the  suspected  salt.  If  the  iodate  is  present,  the  fact  will 
be  shown  by  the  liberation  of  iodine,  which  will  produce  a  blue  colour 
on  the  addition  of  starch.  [Mialhe.)  The  iodate  also,  like  the  car- 
bonate, is  left  behind  when  the  salt  is  dissolved  in  alcohol.  Other 
occasional  impurities  are  the  chlorides  of  potassium  and  sodium,  and 
the  bromide  of  potassium;  but,  for  the  means  of  detecting  these, 
I  must  content  myself  with  referring  the  reader  to  the  U.  S.  Dis- 
pensatory. 

Incompatihles.  Iodide  of  potassium  is  decomposed,  with  precipi- 
tation, by  the  soluble  compounds  of  mercury,  lead,  and  silver,  and 
by  the  bitartrate  of  potassa,  and,  with  the  evolution  of  hydriodic 
acid,  or  iodine,  by  sulphuric,  nitric,  and  muriatic  acids,  and  by  chlo- 
rine. By  prolonged  contact,  it  renders  the  insoluble  compounds  of 
mercury,  and  even  mercury  itself  soluble. 

Effects  on  the  System.  These  have  been  already  sufficiently  de- 
scribed under  the  general  head  of  iodine.  In  its  local  operation,  it 
differs  from  iodine  in  being  much  less  irritant;  and  large  quantities 
may  generally  be  taken  into  the  stomach  with  impunity.  Some- 
times, however,  it  irritates,  even  in  moderate  quantities,  producing 
nausea,  colicky  pains,  and  looseness  of  the  bowels.  This  is  ascribed 
by  M.  Mialhe  to  the  presence  of  iodate  of  potassa.  It  may  some- 
times be  owing  to  individual  peculiarity.  If  freely  given,  it  may 
result  from  its  having  been  administered  in  too  concentrated  a 
solution. 

Therapeutic  Application.  This  is  the  preparation  now  most  com- 
monly used,  when  the  effects  of  iodine  on  the  system  are  desired.  It  is 
probably  capable  of  producing  whatever  desirable  systemic  effects  can 
be  obtained  from  any  other  preparation  of  that  substance,  so  far  as  the 
iodine  itself  is  concerned.  I  have  myself  long  been  in  the  habit  of 
using  it  almost  exclusively.  The  diseases,  and  special  conditions  of 
disease  in  which  it  may  be  expected  to  do  ^ood,  have  already  been 
sufficiently  detailed. 

The  dose  is  for  an  adult  from  five  to  twenty  grains  three  times  a 
day.  I  have  almost  invariably  found  five  grains  to  be  well  borne  by 
the  stomach;  and  have  generally  been  able  to  procure  all  the  ex- 
pected therapeutic  effects  from  this  dose,  which  I  therefore  seldom 
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exceed.  Sometimes,  however,  a  much  hirger  quantity  may  be  found 
necessary;  and  a  case  which  has  advanced  favourably  under  the  dose 
mentioned  for  some  time,  and  then  ceased  to  make  progress,  may 
again  improve  with  an  increase  of  the  dose.  Under  these  circum- 
stances, it  is  occasionally  useful  to  add  to  the  iodide  a  little  of  the 
compound  solution  or  tincture  of  iodine,  instead  of  augmenting  the 
dose  of  the  salt  itself.  In  cases  of  great  susceptibility  of  the  system, 
or  unusual  delicacy  of  stomach,  the  dose  may  be  reduced.  It  should 
be  given  in  a  wineglassful  of  water,  sweetened  water,  or  some  demul- 
cent liquid;  and,  if  increased,  the  proportion  of  liquid  should  be  in- 
creased accordingly.  To  cover  the  taste,  and  render  it  more  accept- 
able to  the  stomach,  it  may  be  given  in  carbonic  acid  water,  sweetened 
with  syrup  of  lemon  or  ginger.  The  quantities  which  are  said  to 
have  sometimes  been  taken  with  entire  impunity  are  enormous, 
amounting  even  to  half  an  ounce  or  six  drachms  in  tweny-four 
hours. 

Iodide  of  potassium  may  also  be  used  externally,  in  the  form  of 
lotion,  cataplasm,  ointment,  or  bath,  and  in  this  way  is  capable  of 
producing  the  effects  of  iodine  on  the  system,  and  probably  not  less 
decidedly  than  the  iodine  itself,  employed  in  the  same  way.  It  has 
here  also  the  advantage,  over  uncombined  iodine,  in  reference  to  the 
constitutional  impression,  that  it  is  less  irritant,  and  may,  therefore, 
be  used  largely  with  less  unpleasant  local  effects. 

The  Ointment  of  Iodide  of  Potassium  (Unguentum  Potassii 
lODiDi,  U.  S.,  Loud.,  Duh.)  is  prepared  by  dissolving  a  drachm  of 
iodide  of  potassium  in  a  fluidrachm  of  boiling  water,  and  mixing  the 
solution  with  an  ounce  of  lard. 

In  this  preparation,  the  salt  has  the  advantage  of  being  in  solu- 
tion, so  that  it  probably  acts  better  than  if  the  powder  merely  were 
mixed  with  the  lard.  It  is  preferable  to  the  ointment  of  iodine 
from  this  circumstance,  if  nothing  else,  that  it  does  not  discolour  the 
skin. 

II.  OIXTArEXT  OF  IODIDE  OF  SULPHUR.  —  UngueNTUM 
SuLPHURis  loDiDi.  U.  S.,  Loncl. 

This  ointment  is  made  by  simply  incorporating  iodide  of  sulphur 
with  lard,  in  the  proportion  of  half  a  drachm  of  the  former  to  an 
ounce  of  the  latter.  The  iodide  of  sulphur  is  procured  by  fusing  a 
mixture  of  sulphur  and  iodine. 

It  is  one  of  the  most  effectual  alterative  applications  in  old  and 
obstinate  skin  diseases ;  and  is  peculiarly  adapted  to  psoriasis,  lepra, 
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pityriasis,  and  porrigo,  and  to  tlie  very  advanced  stage  of  impetigo 
and  eczema. 

Ill    IODIDE  OF  STARCH.  —  Amtli  loDlDUM. 

This,  though  not  an  officinal  preparation,  is  based  upon  sound 
principles,  and  has  been  found  practically  useful.  In  all  probability 
it  is  the  first  compound  formed,  when  iodine  is  taken  with,  or  imme- 
diately after,  amylaceous  food.  It  is  well  known  that  there  is  a 
strong  disposition,  between  starch  and  free  iodine,  to  unite  and  form 
a  blue  compound,  insoluble  in  cold  water.  This  compound  is  very 
bland,  and  almost  free  from  the  irritating  properties  of  iodine;  and, 
when  taken  into  the  stomach,  readily  gives  up  the  iodine  to  the 
chemical  influences  there  exerted  upon  it,  by  which  it  becomes  solu- 
ble, and  enters  the  circulation  without  difficulty.  This  is  proved  by 
the  discovery  of  iodine  in  the  urine,  within  a  short  period  after  it 
has  been  thus  administered. 

It  was  first  proposed  as  a  medicine  by  Dr.  A.  Buchanan,  of  Glas- 
gow, who  prepared  it  by  rubbing  twenty-four  grains  of  iodine  with 
a  little  water,  and  then  with  an  ounce  of  fine  starch  gradually 
added,  and  continuing  the  process  until  the  powder  assumed  a  uni- 
form blue  colour.  It  was  then  dried  by  a  moderate  heat,  and  kept  in 
well-stopped  bottles.  He  gave  a  heaped  teaspoonful,  mixed  with 
water-gruel,  three  times  a  day,  and  increased  the  dose,  if  deemed 
desirable,  to  a  tablespoonful.  He  gave  even  an  ounce  without  un- 
pleasant effect;  as  the  compound  produces  little  or  no  irritation  of 
stomach  or  bowels.  It  is  peculiarly  indicated,  whenever  the  object 
is  to  introduce  as  much  iodine  as  possible  into  the  system,  without 
risk  of  injury  to  the  stomach.*  In  general  it  should  not  be  given 
with  substances  with  which  iodine  itself  is  incompatible. 

*  Use  of  Iodine  with  Aliments.  Under  the  impression  that,  if  introduced  into  the 
system  in  minute  quantities  with  alimentary  matters,  iodine  would  produce  its  effects 
in  the  most  natural  method,  and  with  tlie  least  possible  chances  of  injui-y,  M.  Boinet 
incorporates  it  with  bread,  cakes,  chocolate,  wine,  beer,  etc.,  preferring,  for  the  pur- 
pose, the  form  of  iodine  found  in  nature,  as  fuci,  marine  and  cruciferous  plants,  and 
the  iodine  salts  from  mineral  waters.  The  medicine  is  thus  introduced  insensibly 
into  the  system,  and  is  said  to  produce  extraordinary  eflFects,  after  some  months  of 
treatment,  in  all  those  scrofulous  aflfections  in  which  the  medicine  has  been  found 
useful.  The  iodine  seems  to  be  considered  by  M.  Boinet  as  an  aliment,  essential  to 
health,  and  is  given,  rather  as  food  than  as  medicine,  to  supply  a  presumed  defi- 
ciency of  it  in  these  affections.  {Ann.  de  Thirap.,  1859.  p.  183.) — Note  to  the  second 
edition. 
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IV.  CHLORINE. 

CIILORINIUM.  Z><t^>.  — CIILORINEUM.  Ed. 

Chlorine,  in  its  various  compounds,  seems  to  have  a  certain  con- 
trolling influence  in  their  operation  upon  the  system,  giving  them,  in 
some  degree,  a  similarity  of  character  in  this  respect,  though  much 
modified  by  the  peculiar  properties  of  the  base,  or  of  other  asso- 
ciated bodies. 

A  certain  amount  of  the  chlorides  in  the  system,  and  especially 
of  the  chloride  of  sodium,  is  absolutely  essential  to  health,  and 
probably  to  life.  They  have  been  supposed  to  be  useful  by  afford- 
ing muriatic  acid  to  the  process  of  digestion;  but  this  is  assuredly 
not  the  whole,  nor  probably  the  most  important  office  they  perform 
in  the  animal  economy.  What  precisely  that  office  is,  we  do  not 
know;  but  it  has  been  observed  that  a  deficiency  of  common  salt 
conduces  to  a  low  state  of  the  vital  powers,  and  a  depraved  condi- 
tion of  the  blood,  disposing  to  a  kind  of  malignancy  in  disease,  as 
exhibited  in  the  low  typhous  state  of  fever  and  inflammations,  gan- 
grenous affections,  passive  hemorrhages,  etc. 

It  is  in  such  affections,  and  in  those  of  a  strumous  or  scrofulous 
nature,  that  the  compounds  of  chlorine  have  been  found  beneficial, 
or  at  least  have  been  supposed  to  be  so.  To  correct  the  state  of  the 
blood  and  the  vital  forces  in  that  peculiar  depravation  above  men- 
tioned; to  act  as  deobstruents  or  resolvents  in  strumous  swellings, 
and  other  indurations,  consolidations,  or  tumefactions;  and  to  obvi- 
ate generally  the  effects  of  the  scrofulous  diathesis,  are  the  common 
purposes  to  which  they  have  been  applied,  and  to  which  experience 
would  seem  to  have  appropriated  them,  altogether  irrespective  of 
their  resenablance  in  chemical  character,  and,  to  a  certain  extent, 
even  before  this  resemblance  was  known.  This  will  be  rendered 
obvious  in  the  remarks  on  the  several  preparations  which  follow. 
It  would  seem  scarcely  possible  that  there  should  have  been  such 
a  practical  appropriation  of  these  varied  bodies,  based  upon  experi- 
ence, without  some  real  ground  in  truth;  and  a  rational  explana- 
tion of  the  fact  is  offered  by  the  common  chemical  tie  between  them. 

Chlorine  itself,  in  its  uncombined  state,  probably  never  enters  the 
blood.  Its  chemical  affinities  are  such  that  it  would,  in  all  proba- 
bility, saturate  itself  very  speedily,  upon  contact  with  any  of  the 
fluids  of  the  body,  either  with  hydrogen  or  one  of  the  alkaline  or 
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earthy  metals,  forming  muriatic  acid  or  clilorides,  and  possibly  chlo- 
rates; and  whatever  constitutional  impression  it  is  capable  of  pro- 
ducing, independent  of  its  topical  action  on  the  surface  of  applica- 
tion, must  be  ascribed  to  these  or  other  combinations. 

As  the  several  medicinal  substances  containing  chlorine  have,  for 
the  most  part,  peculiarities  of  operation  distinct  from  what  they 
all  have  in  common,  it  will  be  best  to  consider  them  separately. 
Some  of  them,  as  muriatic  acid,  nitromuriatic  acid,  chloride  of  iron, 
etc.,  have  been  treated  of  under  other  heads;  but,  if  the  reader  will 
refer  to  what  has  been  stated  under  each  of  these,  he  will  note  some 
allusion  to  a  peculiar  alterative  or  supposed  alterative  power  pos- 
sessed by  them,  as  by  the  muriatic  acid  in  malignant  fevers,  the 
nitromuriatic  in  chronic  hepatitis  and  certain  deranged  states  of  the 
blood,  and  the  tincture  of  chloride  of  iron  in  erysipelas.  I  shall 
notice  particularly  here  only  those  which  have  not  found  a  place  in 
other  classes. 

I.  GASEOUS  CHLORINE. 

Effects  on  the  System.  This  gas  is  extremely  irritant,  inflaming 
the  skin  if  allowed  to  remain  in  contact  with  it,  and,  even  when 
diluted  with  air  or  watery  vapour,  at  a  somewhat  elevated  tempera- 
ture, giving  rise  in  a  few  minutes  to  prickling  sensations,  followed 
sometimes  by  a  papular  or  vesicular  eruption.  When  undiluted,  it 
is  quite  irrespirable,  in  consequence  of  the  intense  irritation,  and 
spasmodic  closure  of  the  glottis,  which  it  provokes.  I  once  knew  a 
violent  attack  of  spasmodic  croup  to  be  brought  on,  in  a  child,  by  a 
bottle  of  chlorine  held  to  his  nostrils  during  inspiration.  When 
mixed  with  a  certain  quantity  of  atmospheric  air,  it  becomes  respira- 
ble ;  but,  unless  much  diluted,  it  produces  inflammation  of  the  bron- 
chia, with  violent  cough,  and  a  feeling  of  constriction  of  the  chest,  as 
if  from  spasm  of  the  tubes,  usually  followed  by  copious  expectoration. 
Even  when  much  diluted,  it  is  apt  to  produce  irritation  of  the  throat, 
and  severe  coughing.  To  a  certain  extent,  the  lungs  may  become 
accustomed  to  its  presence  in  the  air,  so  as  to  feel  its  irritant  influ- 
ence much  less  than  at  first.  Sufficiently  diluted,  it  may  be  inhaled 
without  inconvenience,  producing  only  a  feeling  of  warmth,  and  an 
increase  of  the  mucous  secretion,  and  being  in  no  other  way  disagree- 
able than  by  its  smell. 

The  effects  of  the  gas  upon  the  system  at  large  have  not  been 
well  determined.  According  to  Mr.  William  Wallace,  when  applied 
by  means  of  a  vapour  bath  to  the  surface  of  the  body,  it  tranquilizes 
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•while  it  invigorates  the  nervous  system,  occasions  soreness  of  the 
mouth  and  throat,  increases  the  flow  of  saliva,  and  has  an  alterative 
and  excitant  influence  on  the  liver. 

But  the  most  important  property  of  chlorine,  in  its  medical  rela- 
tions, is  that  of  destroying  or  neutralizing  fetid  exhalations,  and 
correcting  offensive  smells,  proceeding  from  animal  putrefaction. 
This  effect  it  owes  to  its  affinity  for  hydrogen,  by  which  it  either 
directly  decomposes  the  fetid  matters,  or,  by  the  liberation  of  oxygen 
from  the  accompanying  moisture,  enables  that  agent  in  a  nascent 
state  to  react  on  those  products,  and  thus  as  it  were  burns  them. 

Medical  Uses.  Chlorine  has  been  used,  in  the  gaseous  state,  for 
four  purposes;  1.  to  affect  the  system  through  its  application  to  the 
surface,  2.  to  produce  curative  impressions  on  the  lungs  by  inhala- 
tion, 3.  as  an  antidote  to  hydrocyanic  acid,  and  other  poisonous 
gases,  and  4.  as  a  disinfectant. 

1.  Mixed  with  atmospheric  air  or  watery  vapour,  at  the  tempera- 
ture of  from  120°  to  150°  F.,  and  applied  by  means  of  a  vapour 
hath,  Mr.  Wallace  found  it  very  beneficial  in  chronic  hepatitis,  act- 
ing both  as  a  revulsive  to  the  surface,  and  as  an  alterative  upon  the 
liver;  and  the  practice  has  been  imitated  successfully  by  more  than 
one  physician  in  Germany.  The  patient  may  remain  in  the  bath 
twenty  or  thirty  minutes. 

2.  The  inhalation  of  chlorine  has  been  recommended  in  phthisis 
and  chronic  bronchitis.  As  to  its  beneficial  influence  in  the  former 
affection,  I  have  no  faith  whatever ;  but,  on  the  contrary,  should,  on 
the  whole,  have  more  fear  of  evil  from  it  than  hope  of  good;  nor  has 
experience  pronounced  in  its  favour.  But  as  a  useful  remedy  in 
chronic  inflammation  of  the  air-passages,  I  can  speak  confidently 
of  its  good  effects.  Nearly  forty  years  ago,  being  subject  to  ob- 
stinate catarrhal  attacks,  and  delivering  annually  a  course  of  lec- 
tures on  chemistry,  I  noticed  that,  after  lecturing  on  the  subject  of 
chlorine,  and  being  consequently  exposed  for  several  days  in  my 
laboratory  to  the  effects  of  the  gas,  I  was,  in  several  instances, 
cured  or  much  relieved  of  the  bronchial  affection.  From  this  fact 
I  inferred  the  efficiency  of  chlorine  inhalations  in  chronic  bronchitis, 
and  have  ever  since  taught  this  use  of  the  remedy  to  my  pupils. 
Others  have  found  it  not  less  beneficial.  In  cases  of  foul  breath 
with  purulent  expectoration,  whether  gangrene  of  the  lungs  be  or 
be  not  supposed  to  exist,  the  inhalation  of  chlorine  is  indicated, 
both  as  a  corrigent  of  offensive  odours,  and  an  alterative  local  stim- 
ulant.    The  most  convenient  and  efficient  method  of  applying  it,  is 
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to  cause  the  air  of  the  apartment,  in  which  the  patient  may  be  situ- 
ated, to  be  so  far  impregnated  with  the  gas  as  to  produce  a  slight 
impression  when  inhaled,  but  not  sufficient  to  excite  continued  cough- 
ing. In  this  way  its  influence  is  steadily  maintained,  instead  of  in- 
termittingly,  as  it  must  be  when  an  inhaler  is  used. 

3.  Perhaps  no  chemical  antidote  is  so  efficient  as  chlorine,  in  poi- 
soning induced  hy  the  inhalation  of  hydrocyanic  acid,  sulphuretted 
hydrogen,  or  hydrosulphate  of  ammonia.  By  abstracting  the  hydrogen 
of  these  gases,  it  instantly  decomposes  them,  and  renders  them  com- 
paratively harmless.  The  misfortune  is,  that,  in  the  case  of  hydro- 
cyanic acid,  the  effects  are  generally  so  rapid  that  no  time  is  allowed 
for  the  application  of  the  antidote.  The  proper  method  of  using  it 
is  to  extricate  some  chlorine  in  the  vicinity  of  the  patient,  and,  if 
he  still  breathes,  allow  him  to  inhale  it,  mixed  with  the  atmospheric 
air ;  if  not,  to  throw  into  the  lungs,  by  the  ordinary  process  of  arti- 
ficial respiration,  the  atmospheric  air  thus  impregnated.  Care  must 
be  taken  that  the  gas  is  not  too  copiously  extricated ;  and  the  oper- 
ator's own  sensations  will  be  the  best  criterion  of  the  due  degree  of 
admixture. 

4.  The  use  of  chlorine  to  correct  fetid  exhalations  is  a  most  ad- 
mirable result  of  modern  science,  not  only  promoting  the  comfort 
both  of  the  sick  and  well,  but  operating  powerfully  in  the  prevention 
of  disease.  It  should  be  employed  in  all  cases  of  foul  exhalation,  in 
the  absence  of  other  equally  effectual  and  less  disagreeable  methods, 
whether  in  sickness  or  health.  It  was  a  very  reasonable  supposition, 
from  its  great  efficiency  in  correcting  offensive  odours,  and  purifying 
the  air,  that  it  might  prove  efficient  also  in  the  destruction  of  con- 
tagious effluvia,  and  perhaps  even  of  those  aerial  influences  through 
which  epidemic  diseases  spread.  But,  in  relation  to  yellow  fever  and 
cholera  at  least,  it  has  proved  utterly  ineffective  in  preventing  their 
progress.  Though  applied  in  every  possible  method,  it  failed  to 
check  the  yellow  fever  in  Gibraltar  in  1822;  and  in  Paris,  Moscow, 
and  other  places,  it  was  found  to  have  quite  as  little  restraining  in- 
fluence over  cholera.  It  has  not  proved  more  efficacious  in  prevent- 
ing hospital  erysipelas,  though  the  air  of  the  wards  might  be  kept  by 
it  perfectly  free  from  offensive  smell.  The  present  state  of  belief  on 
this  subject  is  that,  so  far  as  putrid  emanations  are  concerned,  it  is 
quite  adequate  to  prevent  all  their  ill  effects  on  the  health;  but  that 
it  is  powerless  to  check  epidemic  diseases,  and  of  very  doubtful  effi- 
cacy in  decomposing  proper  contagious  effluvia. 

The  most  convenient  method  of  disengaging  chlorine  is  to  add  sul- 
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phuric  acid,  diluted  ^villl  a  little  Avater,  very  gradually,  either  to 
chloride  of  lime,  or  to  a  mixture  of  equal  parts  of  common  salt  and 
black  oxide  of  manganese,  placed  in  a  shallow  vessel.  For  inhala- 
tion. Dr.  Christison  recommends  one  part  of  chloride  of  lime  to  be 
dissolved  in  forty  parts  of  water,  the  solution  to  be  kept  at  100°  F., 
and  a  drop  or  two  of  sulphuric  acid  to  be  added  from  time  to  time, 
as  the  gas  is  wanted ;  or  chlorine  water  may  be  employed,  as  men- 
tioned below.  The  application  may  be  made  from  four  to  six  times 
a  day. 

11.  SOLUTIOX  OF  CIILORTNE.— CnLORINII  LiQUOR.  Duh. 
—  CiiLORiNEi  Aqua.  Ed. —  CJdorine  Water. 

Preparation.  This  is  prepared  either  by  passing  chloi-ine  gas 
through  water,  as  directed  by  the  Dublin  College,  or  by  mixing  com- 
mon salt,  red  oxide  of  lead,  and  water  in  a  bottle,  and  then  adding 
sulphuric  acid;  all  the  ingredients  being  used  in  fixed  proportions. 
The  latter  is  the  Edinburgh  process,  and  accomplishes  the  oliject 
without  the  necessity  for  disengaging  the  gas.  The  resulting  liquid 
is  a  solution  of  chlorine,  containing  a  little  sulphate  of  soda;  the  sul- 
phate of  lead,  which  is  also  formed,  being  deposited. 

Properties.  Chlorine  water  has  a  pale  yellowish-green  colour,  the 
peculiar  odour  of  chlorine,  and  an  acrid,  somewhat  astringent  taste. 
It  quickly  bleaches  vegetable  colours,  destroys  the  fetor  of  putrefac- 
tion, and  dissolves  gold  leaf.  It  undergoes  chemical  change  by  time, 
and  especially  on  exposure  to  light;  the  chlorine  uniting  with  the 
hydrogen  of  the  water  to  form  muriatic  acid,  and  oxygen  escaping. 
It  should  not,  therefore,  be  kept  long ;  and  the  Edinburgh  formula 
is  convenient  as  enabling  it  to  be  readily  prepared  on  a  small  scale, 
when  wanted  for  use.  Prepared  according  to  the  Dublin  formula,  it 
should  be  nearly  or  quite  saturated,  and  contain  about  double  its  bulk 
of  the  gas. 

Effects  on  the  System.  When  of  the  full  officinal  strength,  chlo- 
rine water  is  powerfully  irritant,  producing  inflammation  of  the  skin, 
and  acting  as  a  corrosive  poison  when  swallowed.  Sufficiently  diluted, 
it  may  be  used  locally,  or  taken  internally,  without  inconvenience. 
Upon  the  stomach  it  acts  as  a  tonic,  and,  on  the  system  at  large,  is 
supposed  to  have  an  alterative  effect,  obviating  the  tendencies  to 
depravation  of  the  blood,  and  extending  a  peculiar  influence  to  the 
liver.  It  has  all  the  disinfectant  properties  of  the  chlorine,  and  is 
thought  to  be  antiseptic;  that  is,  not  only  to  correct  fetor  in  gangren- 
ous parts,  but  also  to  have  some  positive  power  of  checking  the  pro- 
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gress  of  mortification.  Its  continued  internal  use  is  said  to  have 
caused  salivation. 

Medical  Uses.  Chlorine  water  has  been  used  internally  in  febrile 
diseases  of  a  malignant  character,  or  disposed  to  that  condition,  as 
ti/p7ms,  smallpox,  scarlatina,  and  erysipelas,  in  their  lowest  forms; 
also  as  an  alterative  in  chronic  hepatic  and  syphilitic  affections.  The 
dose  is  from  half  a  fluidrachm  to  two  fluidrachms,  according  to  the 
strength,  in  three  or  four  fluidounces  of  water.  If  the  preparation 
be  saturated,  more  than  thirty  minims,  according  to  Orfila,  may  cause 
irritation  of  the  stomach,  with  nausea  and  vomiting. 

It  has  been  used  for  the  inhalation  of  chloi'ine;  from  ten  to  thirty 
drops  being  added  to  six  or  eight  fluidounces  of  water  in  the  inhaler. 

But  its  topical  uses  are  most  important.  It  is  asserted  to  have 
been  employed,  with  great  success,  as  a  local  application  to  the  bites 
of  mad  dogs,  with  the  view  of  preventing  hydrophobia.  Several 
writers  have  recorded  their  favourable  experience  on  this  point;  and 
Semmola  states  that  he  has  successfully  treated  nineteen  cases  of 
individuals  bitten  by  mad  dogs,  by  washing  the  wounds  with  a  dilute 
solution  of  chlorine,  dressing  them  twice  a  day  with  compresses  satu- 
rated with  the  same  liquid,  and  administering,  for  forty  or  fifty  days, 
three  times  daily,  from  two  drachms  to  an  ounce  of  the  solution,  suf- 
ficiently diluted  with  sweetened  water.  M.  Coster  tried  the  remedy 
on  dogs.  Two  of  them  were  inoculated  with  the  saliva  of  a  mad  dog, 
and,  besides,  were  bitten  by  the  rabid  animal.  The  wounds  of  one 
were  washed  sedulously  with  a  solution  of  chloride  of  soda  in  half  its 
volume  of  water,  which  was  also  injected  into  the  wounds ;  the  other 
animal  was  treated  similarly  with  pure  water;  the  former  was  not 
attacked  by  the  disease ;  the  latter  died  of  hydrophobia,  thirty-seven 
days  after  the  infliction  of  the  wounds.  (Trousseau  et  Pidoux,  Traite, 
etc.,  4e  ed.,  i.  343.)  Nevertheless,  this  measure  should  never  be 
relied  on,  to  the  exclusion  of  the  knife.  Under  circumstances  which 
may  be  considered  as  forbidding  the  use  of  the  knife,  as  where  parts 
are  wounded  which  cannot  be  removed  without  involving  a  removal 
of  the  limb,  it  may  be  proper  to  have  recourse  to  it,  though  certainly 
an  apocryphal  measure. 

Diluted  chlorine  water  has  also  been  used  as  a  wash  in  scabies  and 
porrigo,  as  an  antiseptic  and  stimulant  application  to  cancerous  and 
sloughing  ulcers,  as  a  gargle  in  malignant  sore-throat  whether  an 
original  affection,  or  attendant  on  scarlet  fever,  and  as  a  rubefacient 
in  chronic  diseases  of  the  liver. 
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ITT.  CIILORTXATED  LTMT^]. — Calx  ClILORlNATA.  U.S., 
Loud.,  Ed.,  Did).  —  Chloride  of  Lime.  —  ITijporJdorifc  of 
Lime. 

Preparation  and  Properties.  Chlorinated  lime  is  made  by  expos- 
ing hydrated  or  slaked  lime  to  the  action  of  clilorine,  continued  until 
the  lime  will  absorb  no  more.  It  is  a  whitish  powder,  of  an  odour 
resembling  that  of  chlorine,  yet  somewhat  different,  and  a  strong, 
bitter,  acrid,  and  astringent  taste.  When  the  lime  is  accurately  satu- 
rated, the  compound  is  said  to  be  wholly  soluble  in  water;  but  it  is 
seldom  if  ever  met  with  in  this  state;  always  probably  containing 
more  or  less  carbonate  of  lime,  which,  with  a  portion  of  the  hydrate 
of  lime,  is  left  behind  when  the  salt  is  dissolved.  On  exposure  to  the 
air,  it  slowly  absorbs  carbonic  acid,  giving  out  its  characteristic 
odour.  The  acids  generally  cause  the  evolution  of  chlorine,  by  com- 
bining with  the  lime.  The  alkaline  carbonates  throw  down  carbonate 
of  lime  from  its  solution.  It  has  the  property  of  evolving  oxygen, 
or  of  causing  its  evolution  by  abstracting  hydrogen  from  water,  thus 
operating,  like  chlorine,  as  a  decolorizing  and  disinfecting  agent;  the 
oxygen,  in  its  nascent  state,  combining  with  and  destroying  the  colour- 
ing and  putrescent  principles. 

Nature.  Different  views  are  entertained  of  its  chemical  nature. 
The  simplest  is  that  which  considers  it  merely  as  a  compound  of  lime 
and  chlorine,  held  together  by  feeble  affinities.  According  to  another, 
and  the  most  common  view,  it  is  a  mixture  of  hypochlorite  of  lime 
and  chloride  of  calcium;  the  hypochlorous  acid  being  formed  by  the 
combination  of  a  part  of  the  chlorine  with  the  oxygen  of  a  portion 
of  the  lime,  and  then  combining  witli  the  undecomposed  part  of  the 
lime,  while  the  liberated  calcium  combines  with  the  remainder  of  the 
chlorine  to  form  the  chloride.  If  this  were  the  correct  view,  one 
"would  suppose  that  the  salt  should  be  deliquescent;  as  chloride  oi 
calcium,  supposed  to  be  contained  in  it,  has  this  property  in  a  high 
degree.  A  third  opinion  considers  it  an  oxychloride  of  calcium;  the 
metallic  base  uniting  with  an  equivalent  of  chlorine  in  addition  to 
the  equivalent  of  oxygen  already  combined  with  it.  In  this  uncer- 
tainty as  to  its  precise  nature,  the  officinal  authorities  have  done 
wisely  in  adopting  a  name  which  expresses  simply  what  happens  in 
its  preparation. 

Effects  on  the  System.  These  are  compounded  of  the  effects  of 
lime,  chlorine,  and  chloi'ide  of  calcium.  Locally  the  preparation  is 
in  a  greater  or  less  degree  irritant,  corrosive,  astringent,  disinfectant, 
and  antiseptic;  internally  it  produces  the  antacid  effects  of  lime,  the 
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constitutional  impression  of  chlorine  and  the  chlorides,  and  the  local 
irritant  effect  of  all  its  constituents  on  the  alimentary  mucous  mem- 
brane. 

3Iedical  Uses.  Chlorinated  lime  has  been  given  in  affections, 
similar  to  those  to  which  the  preparations  of  chlorine  have  been 
thought  adapted,  especially  in  typhoid  fevers  and  scrofulous  com- 
plaints; and  it  may  be  employed,  -vvith  hope  of  benefit,  in  cases  of 
offensive  personal  exhalations,  which  may  be  supposed  to  have  their 
origin  in  putrefactive  changes  going  on  in  the  alimentary  canal;  as, 
for  example,  in  malignant  forms  of  dysentery,  in  which  it  may  be 
administered  both  by  the  mouth  and  the  rectum.  But  it  is  at  present 
little  used  internally.  Topically,  however,  it  is  much  employed  for 
various  purposes. 

Notice  has  already  been  taken  of  its  use  for  the  extrication  of 
chlorine,  for  purposes  of  inhalation  and  disinfection.  The  sponta- 
neous evolution  of  chlorine,  which  takes  place  from  it  under  the 
influence  of  the  carbonic  acid  of  the  atmosphere,  renders  it  useful 
for  the  latter  purpose,  even  without  addition ;  the  moist  powder 
being  placed,  in  shallow  vessels,  in  situations  requiring  purification, 
or  a  solution  of  it  sprinkled  in  apartments,  and  over  objects,  ren- 
dered offensive  by  putrid  exhalations.  Its  addition  to  the  close- 
stool,  in  cases  of  offensive  discharges,  and  especially  those  of  bad 
attacks  of  dysentery,  will  tend  to  obviate  ill  effects  from  this  source. 
Though  quite  ineffective  in  destroying  the  cause  of  epidemic  diseases, 
as  yellow  fever  and  cholera,  there  is  some  reason  to  think  that  it  is 
capable  of  neutralizing  or  decomposing  certain  contagious  matters. 
Its  supposed  effect  in  preventing  hydrophobia  has  been  mentioned. 
It  is  said  to  have  a  similar  effect  on  the  contagion  of  syphilis  and  the 
plague. 

Used  as  a  gargle  in  the  gangrenous,  ulcerated,  or  pseudomembra- 
nous angina  of  scarlatina,  and  in  similar  affections  of  the  mouth  and 
fauces  from  other  sources,  as  from  mercury,  syphilis,  scurvy,  etc.,  it 
is  useful  not  only  by  correcting  the  fetor,  but  also  by  obviating  in 
some  degree  the  gangrenous  tendency,  and  stimulating  the  diseased 
surface  into  a  healthy  state.  In  cases  of  gangreena  oris,  the  powder 
itself  has  been  sprinkled  on  the  diseased  surface  with  great  asserted 
advantage.  In  offensive  discharges  from  the  nostrils  and  ears,  whe- 
ther acute  or  chronic,  the  solution  may  also  be  injected  with  good 
effect.  It  is  thought  to  have  proved  serviceable,  as  a  wash  for  the 
eyes,  in  scrofulous  ophthalmia. 

In  sloughing  ulcers,  sphacelus  from  hums  or  other  cause,  ^aw^ren- 
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ous  al'scessi's,  ami  offensive  suppurating  surfaces  of  whatever  kind, 
the  solution  of  chloride  of  lime  may  be  applied  upon  suitable  dress- 
ings, or  injected,  as  the  case  may  be.  It  is  much  used  in  this  way 
in  cancerous  sores,  and  in  cancer  of  the  womb,  as  well  as  other  cases 
of  ofi'ensivc  discharges  from  the  vagina.  It  may  be  used  also,  simply 
as  an  alterative  local  stimulant,  in  aWjlabby  and  indolent  ulcers,  espe- 
cially those  of  scrofulous  origin,  and  those  succeeding /ros^J/ie. 

In  various  cutaneous  eruptions,  the  solution  is  also  very  service- 
able, especially  those  of  parasitic  origin,  whether  animalcular  or 
fungous;  as  scabies  of  the  former  kind,  iiud  jJorrigo  and  trichosis  of 
the  latter.  Dr.  Christison,  who  ascribes  the  first  use  of  the  solution 
in  the  itch  to  M.  Dcrheims,  states  that  he  has  never  had  occasion  to 
use  any  other  remedy  in  that  affection  since  he  became  acquainted 
with  its  powers.  "A  solution,"  he  says  in  his  Dispensatory,  "con- 
taining between  a  fortieth  and  a  sixtieth  of  chloride,  applied  five  or 
six  times  a  day,  or  continuously  with  wet  cloths,  allays  the  intense 
itching  in  twenty-four  hours,  and  generally  accomplishes  a  cure  in 
eight  days."  lie  also  recommends  it  in  all  eruptions  attended  with 
itching. 

Administration.  For  internal  use,  the  dose  is  from  three  to  six 
grains,  which,  in  acute  cases,  may  be  given  every  two  hours  or  oftener, 
in  chronic  cases  three  times  a  day;  but,  should  it  irritate  the  stom- 
ach in  that  dose,  as  it  is  said  sometimes  to  do,  the  quantity  must  be 
diminished.  The  dose  should  be  given  in  a  Avineglassful  of  water, 
which  may  be  sweetened  and  aromatized  if  desired. 

For  lotions,  mouth-washes,  and  gargles,  from  one  to  four  drachms 
of  the  chloride  may  be  dissolved  in  a  pint  of  water;  and,  when  the 
preparation  is  to  be  applied  to  the  unbroken  skin,  in  cutaneous  erup- 
tions, the  solution  may  sometimes  be  made  of  double  this  strength. 
When  used  as  a  gargle,  this  solution  may  be  sweetened  with  honey, 
and  flavoured  with  aromatics. 

An  ointment  for  application  to  ulcers,  or  by  friction  to  scrofulous 
swellings,  may  be  made  by  incorporating  from  a  scruple  to  a  drachm 
of  the  chloride  with  an  ounce  of  lard  or  butter. 

As  an  enema,  in  offensive  discharges,  from  ten  to  twenty  grains 
may  be  given,  either  added  to  injections  for  other  purposes,  or  dis- 
solved in  half  a  pint  of  water. 

lY.  SOLTJTIOX  OF  CHLORIXATED  SODA. — LiQUOR  SoDiE 
Chlorinat.e.  U.S.,  Loud.,  Dab. — Laharraques  Disinfecting 
Liquid. 

According  to  the  U.  S.  Pharmacopoeia,  this  is  made  by  mixing 
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solutions,  of  definite  strength,  of  carbonate  of  soda  and  chlorinated 
lime.  An  interchange  of  principles  takes  place,  by  which  the  lime 
takes  the  carbonic  acid  of  the  carbonate  of  soda,  and  is  precipitated 
as  carbonate  of  lime;  the  soda  remaining  in  solution,  combined  as 
the  lime  had  previously  been,  together  with  a  portion  of  the  car- 
bonate of  soda  undecomposed.  The  views  of  the  precise  chemical 
nature  of  the  solution  diifer,  as  in  the  case  of  chlorinated  lime;  the 
predominant  opinion,  though  very  questionable,  being,  that  it  con- 
tains hypochlorite  of  soda,  chloride  of  sodium,  and  the  excess  of 
carbonate  of  soda  just  referred  to. 

This  solution,  or  one  of  equivalent  character,  was  first  prepared 
by  M.  Labarraque,  by  whom  its  use  as  a  disinfecting  agent  was 
strongly  urged  and  with  no  little  success. 

The  solution  is  colourless,  with  a  smell  recalling  that  of  chlorine, 
an  acrid  astringent  taste,  and  an  alkaline  reaction. 

It  has  similar  properties,  and  may  be  employed  for  the  same  pur- 
poses with  chlorinated  lime.  In  addition,  it  has  been  used  internally 
in  chronic  cutayieous  eruptions,  secondary  syphilis,  and  hepatic  dis- 
order;  in  some  of  which  affections,  the  advantages  obtained  from  it 
may  have  depended  on  the  excess  of  the  carbonated  alkali  contained 
in  it.  For  local  purposes,  and  as  a  disinfecting  agent,  its  uses  are 
so  precisely  those  of  chlorinated  lime,  that  it  is  quite  unnecessary  to 
repeat  them. 

The  dose  for  internal  use  is  from  twenty  to  thirty  drops,  in  a  wine- 
glassful  of  water.     The  solution  is  poisonous  in  over-doses. 

For  a  lotion,  a  fiuidounce  may  be  added  to  a  pint  of  water;  the 
strength  being  increased  or  diminished,  according  to  circumstances. 
As  a  gargle,  it  may  be  used  of  half  the  strength,  or  somewhat  more. 

Cataplasms,  for  application  to  sloughing  ulcers,  may  be  made  by 
mixing  equal  parts  of  the  solution  and  of  water  with  flaxseed  meal. 

Y.  SOLUTION  OF  CHLORIDE  OF  CALCIUM.  —  LiQUOR 
Calcii  Chloridi.  U.S.,  Dub.  —  Calcis  Muriatis  Solutio.  Ed. 
—  Solution  of  Muriate  of  Lime. 

Preparation.  This  is  prepared  by  treating  marble  with  muriatic 
acid,  evaporating  the  resulting  solution  to  dryness,  dissolving  the 
residue  in  its  weight  and  a  half  of  water,  and  filtering.  Marble  is 
a  compound  of  carbonic  acid  and  oxide  of  calcium,  muriatic  acid  of 
chlorine  and  hydrogen.  The  chlorine  of  the  latter  unites  with  the 
calcium  of  the  former  to  produce  chloride  of  calcium,  which  remains 
in  solution;  the  carbonic  acid  of  the  marble  escaping,  and  the  liber- 
ated oxygen  and  hydrogen  combining  to  form  water.     The  subse- 
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qucnt  steps  of  tlic  process  arc  merely  intended  to  furnish  a  pure 
solution  of  the  chloride,  of  definite  strength. 

Properties  and  IneompatibiUtics.  This  solution  is  inodorous,  has 
a  bitterish,  acrid  taste,  and  yields  precipitates  with  sulphuric  acid, 
the  soluble  sulphates,  phosphates,  tartrates,  and  carbonates,  the  solu- 
ble salts  of  silver  and  lead,  the  soluble  protosalts  of  mercury,  and  the 
pure  alkalies. 

Effects  on  the  System.  Chloride  of  calcium  is  a  local  irritant, 
capable,  when  taken  too  largely  into  the  stomach,  of  producing  nau- 
sea, vomiting,  purging,  pains  in  the  abdomen,  and  precordial  tender- 
ness, indicating  the  existence  of  inflammation  of  the  alimentary 
mucous  membrane.  It  is  thought  also,  in  over-doses,  to  act  on  the 
nervous  sj^stem,  causing  giddiness,  trembling,  small  pulse,  cold  sweats, 
convulsions,  paralysis,  coma,  and  death.  In  medicinal  doses,  it  in- 
creases the  secretions,  and  exercises  an  alterative  influence,  exhibited 
by  the  softening  and  gradual  dispersion  of  chronic  swellings  and  indu- 
rations. 

Therapeutic  Application.  Before  the  discovery  of  iodine,  and  its 
use  as  a  remedy  in  scrofula,  chloride  of  lime  was  among  the  most 
popular  remedies  in  that  complaint.  It  is  still  occasionally  used  in 
the  treatment  of  scrofulous  swellings  of  the  external  and  internal 
absorbent  glands;  and,  from  the  united  testimony  of  many  prac- 
titioners, must  be  admitted  to  possess  useful  powers  in  these  affec- 
tions. It  is  especially  recommended  in  tabes  mesenterica.  The  dose 
is  from  thirty  minims  to  a  fluidrachm,  to  be  repeated  two  or  three 
times  a  day,  and  gradually  increased  until  it  evinces  that  it  is  acting, 
either  by  nausea  or  some  other  disturbance  of  the  system.  The  dose 
has  been  increased  to  three  fluidrachms  or  more.  The  solution  has 
also  been  used  externally  in  the  form  of  a  bath. 

YI.  SOLUTION  OF  CHLORIDE  OF  BARIUM.  —  LiQUOR 
Barii  Ciiloridi.  U.  S.,  Dub.  —  Solutio  Bartt^e  Muriatis.  Ed. 
—  Solution  of  Muriate  of  Baryta. 

This  is  made  from  carbonate  of  baryta  in  the  same  method  as  the 
preceding  preparation  from  carbonate  of  lime. 

The  solution  is  inodorous,  has  a  disagreeable  bitter  taste,  and  is 
precipitated  by  the  alkalies,  sulphuric  acid,  the  soluble  sulphates, 
carbonates,  and  phosphates,  and  the  soluble  salts  of  silver  and  lead. 

In  over-doses,  it  is  an  energetic  poison,  producing  inflammation  of 
the  stomach  and  bowels,  and  symptoms  indicating  great  disturbance 
of  the  nervous  system. 
VOL.  II. — 24 
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In  medicinal  doses,  its  effects  are  closely  analogous  to  those  of  the 
chloride  of  calcium,  and  it  is  supposed  to  have  the  same  remedial 
powers  in  scrofulous  diseases,  for  which  it  was  formerly  considerably 
used;  though  the  apprehension  of  its  poisonous  effects  limited  its 
employment.  It  is  at  present  seldom  prescribed.  The  commencing 
dose  of  the  solution  is  from  five  to  ten  minims,  to  be  gradually  and 
cautiously  increased  until  nausea,  giddiness,  or  other  unpleasant 
symptoms  occur,  when  it  must  be  again  diminished. 

In  cases  of  poisoning,  whether  from  this  chloride  or  that  of  lime, 
the  proper  antidotes  are  the  alkaline  sulphates^  which  should  be 
given  with  large  quantities  of  water ;  and,  if  necessary  in  order 
to  evacuate  the  stomach,  recourse  must  be  had  to  emetics,  or  the 
stomach-pump.  The  symptoms  must  afterwards  be  counteracted 
by  opiates,  and  other  remedies  which  may  seem  at  the  time  to  be 
appropriate. 

VII.  CnLORIDE  OF  SODIUM. —  SoDll  Chloridum.  U.S., 
Lond.,  Duh.  —  Sod^  Murias.  Ed. —  Common  Salt.  —  Muriate 
of  Soda. 

Common  salt  is  too  well  known  to  require  description.  I  proceed, 
therefore,  immediately  to  treat  of  its  effects  and  remedial  uses. 

E^ffects  on  the  Systein.  Common  salt  is  essential  to  health.  The 
irresistible  and  almost  universal  craving  for  it,  both  by  man  and  the 
higher  animals,  is  strong  evidence  that  it  has  some  important  purpose 
or  purposes  in  the  animal  economy ;  and  this  is  confirmed  by  its  in- 
variable presence  in  the  blood.  But,  while  thus  essential  to  the 
higher  orders  of  animal  existence,  it  seems  to  be  noxious  to  some  of 
the  lower,  and  is  even  poisonous  to  the  leech.  What  are  its  special 
uses  is  not  satisfactorily  known.  To  supply  muriatic  acid  to  the 
digestive  process,  and  soda  to  the  blood,  are  conjecturally  ascribed 
to  it  as  characteristic  offices ;  but  the  probability  is,  that  there  are 
other  important  purposes,  connected  with  the  formation  and  preser- 
vation of  the  blood,  which  it  is  intended  to  fulfil,  independently  of 
chemical  decomposition.  It  is  probable  that  it  may  prove  serviceable 
by  increasing  the  solubility  of  albuminous  substances.  The  want  of 
it  impairs  the  general  health;  and,  as  there  is  some  reason  to  believe, 
disposes  to  a  condition  of  the  blood,  analogous  to  that  which  charac- 
terizes low  fevers,  and  favouring  the  occurrence  of  gangrene,  and  of 
passive  hemorrhages.  Dr.  Probart,  of  England,  relates  the  case  of 
a  patient  affected  with  gangrene  of  the  lungs,  who  had  abstained  from 
the  use  of  salt  for  five  years.  {^Transact,  of  Prov.  3Ied.  and  Surg. 
Assoc. ^  xvii.  351.)     A  belief,  too,  has  long  prevailed,  that  the  want 
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of  salt  in  the  fooil  disposes  to  tlic  (levelopmeiit  ami  propagation  of 
■worms  in  the  bowels.  But  few  opportunities  are  offered  us  for  judg- 
ing of  the  effects  of  an  entire  absence  of  common  salt;  for,  even 
though  it  "were  not  used  as  a  condiment,  or  even  in  the  preparation 
of  food,  yet  it  is  so  widely  diffused  in  nature,  that  it  is  scarcely  pos- 
sible to  eat  and  drink  without  receiving  a  portion  of  it  into  the 
system. 

It  has  been  thought  that  an  excessive  use  of  it  gives  rise  to  serious 
disorders  of  health,  and  among  others  to  scurvy;  as  this  disease  is 
apt  to  prevail  among  seamen,  who  are  often  for  a  long  time  confined 
to  the  use  of  salted  meats;  but  experience  has  shown  that  it  is  not 
the  salt  meat,  but  the  want  of  fresh  vegetable  food  that  causes  the 
disease ;  for,  with  a  sufficient  supply  of  the  latter,  salted  food  may  be 
eaten  to  any  extent  without  causing  scurvy.  Dr.  Garrod  ascertained 
that  one  of  the  effects  of  chloride  of  sodium  on  meat  is  to  expel  the 
salts  of  potassa,  which  he  found  less  in  proportion  in  salted  tlian  in 
fresh  meat;  and  he  has  rendered  it  probable  that  the  want  of  the 
potassa  salts  in  scorbutic  blood  is  one  of  the  circumstances  which  fa- 
vour the  production  of  that  disease. 

At  present,  it  is  believed  that  an  excess  in  the  use  of  common  salt 
disposes  rather  to  an  elevated  state  of  the  vital  processes,  to  increased 
fulness  of  the  system,  and  a  plethoric  state  of  the  circulation,  than 
to  the  opposite  condition  of  health.  The  experiments  of  Bischoff 
would  seem  to  prove  that  it  augments  considerably  the  discharge  of 
urea  by  urine,  whence  it  may  be  inferred  to  stimulate  the  nutritive 
or  metamorphic  process  in  the  tissues. 

In  slight  excess,  salt  promotes  the  appetite  and  invigorates  di- 
gestion, and  appears  to  operate  as  a  tonic.  More  largely  taken,  it 
irritates  the  stomach,  and,  in  very  large  doses,  acts  as  an  emetic, 
and  sometimes  as  a  cathartic,  causing  at  the  same  time  excessive 
thirst.  It  is  even  capable  of  producing  poisonous  effects  in  enormous 
quantities.  Dr.  Christison  mentions  the  case  of  a  man  who  took  a 
pound  of  salt,  and  died  in  consequence,  with  symptoms  of  gastro- 
enteric inflammation.* 

Therapeutic  Application.    Common  salt  is  used  remedially  for  two 


*  M.  Goubaux,  of  Alfort,  injected,  ia  numerous  instances,  into  the  stomachs  of 
dogs,  quantities  of  common  salt  in  solution,  varying  in  proportion  to  the  weight  of 
the  animal,  from  1  to  105,  to  1  to  408;  at  the  same  time  tying  the  oesophagus.  In 
every  instance  death  ensued,  in  a  period  varying  from  an  hour  and  a  quarter  to 
about  27  hours;  and  appearances  of  violent  inflammation  were  found  in  the  gastro- 
enteric mucous  membrane.  [Archives  Gen.,  5e  ser.,  viii.  pp.  1,  190,  444,  a.d.  1856.) 
— Note  to  the  second  edition. 
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purposes  prominently;  to  produce  irritation  locally,  and  to  operate 
as  an  alterative  tonic  to  the  system  at  large;  and  the  two  purposes 
are  often  jointly  fulfilled. 

In  commencing  convalescence  from  acute  diseases  of  some  dura- 
tion, in  which  the  system  has  received  but  a  scanty  supply  of  salt,  I 
have  found  nothing  more  grateful  to  patients  generally  than  a  little 
salt  ham,  or  salt  dried  beef,  broiled  in  thin  slices,  and  eaten  with 
bread  and  a  cup  of  black  tea.  It  is  often  the  first  thing  that  the 
appetite  and  the  stomach  will  receive,  in  the  way  of  food;  and  it  has 
seemed  to  me  to  act  favourably,  by  improving  the  appetite  and  in- 
vigorating digestion. 

In  scrofulous  affections^  which  are  characterized  by  a  deficiency  of 
vital  force,  salt  operates  beneficially  in  various  ways;  and,  in  the 
treatment  of  these  cases,  the  inquiry  should  always  be  made,  whether 
the  patient  uses  sufficient  salt  in  his  food,  and,  if  not,  care  should  be 
taken  to  correct  the  deficiency.  The  sea  air,  loaded  as  it  is  with  salt, 
is  noted  for  its  favourable  influence,  especially  in  connection  with  sea 
bathing,  in  most  scrofulous  affections;  we  might,  indeed,  say  in  all, 
with  the  exception  of  phthisis,  in  which,  from  its  irritant  effect  on 
the  lungs,  it  sometimes  acts  injuriously.  Few  remedies  are  more 
efficient  in  the  scrofula  of  eldldreyi,  whether  affecting  the  glands,  the 
joints,  or  the  spine,  than  sea  air  and  sea  bathing.  When  the  latter 
is  not  attainable,  it  may  be  imitated  by  the  use  of  the  salt  bath,  which 
often  does  good  in  the  complaint.  The  bath  may  be  cold,  warm,  or 
hot,  according  to  the  special  indications.  When  reaction  takes  place 
readily,  the  first  may  be  employed ;  when  there  is  great  debility,  the 
last;  in  intermediate  states,  the  second.  Another  mode  in  which 
salt  is  used  in  scrofula  is  by  topical  application  to  the  tumours  and 
ulcers.  A  poultice  made  with  strong  brine  proves  useful  sometimes 
in  dispersing  obstinate  glandular  swellings.  It  not  unfrequently  pro- 
duces irritation  of  the  skin,  and  even  a  pustular  eruption;  but  these 
effects  probably  contribute  to  the  result. 

In  gangrenous  conditions  of  disease,  as  suggested  by  Dr.  Pro- 
bart,  attention  should  be  directed  to  the  previous  habits  of  the 
patient,  in  relation  to  the  use  of  salt;  and  the  employment  of  it, 
without  any  special  grounds  of  prescription  in  the  previous  want  of 
it,  might  possibly  be  useful  in  these  affections.  Dr.  Probart  thought 
he  derived  advantage  from  it  in  gangrene  of  the  lungs. 

In  affections  of  the  liver,  it  is  thought  to  have  proved  serviceable 
as  a  local  application;  and,  considering  how  useful  many  of  the  natu- 
ral mineral  waters,  which  usually  contain  common  salt,  have  proved 
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in  hepatic  disease,  it  is  not  going  too  far,  to  claim  a  portion  at  least 
of  the  advantage  produced,  for  the  alterative  influence  of  the  salt 
over  the  liver. 

Cases  in  Avhich  there  has  been  a  great  loss  of  saline  matter  from 
the  blood  offer  an  indication  for  the  use  of  salt.  This  indication  is 
jirorainently  presented  in  epidemic  cholera,  in  which  salt  has  been 
employed  in  various  ways,  with  apparent  advantage.  Many  practi- 
tioners commence  the  treatment  of  this  disease  with  an  emetic  dose 
of  common  salt,  which  they  give  also  by  enema.  Though  no  advo- 
cate for  this  mode  of  using  the  medicine,  I  believe  that  it  may  be 
profitably  employed,  in  many  instances,  especially  after  the  vomiting 
has  been  arrested,  in  small  doses,  frequently  repeated,  in  conjunc- 
tion with  bicarbonate  of  soda;  and  I  can  understand,  also,  that 
a  strong  impression  made  by  it  on  the  mucous  membrane,  in  the 
first  stage,  may  prove  useful ;  but  there  seems  no  ground  for  push- 
ing it  so  far  as  to  produce  emesis,  or  to  aim  at  that  result.  In  the 
collapse,  or  approaching  collapse,  it  maybe  used  as  a  bath;  and, 
with  the  carbonate  of  soda,  dissolved  in  a  large  quantity  of  water, 
may  be  injected  into  the  veins,  in  positive  cases  of  collapse,  other- 
wise desperate.  Wonderful  revival  often  takes  place  after  the  injec- 
tion; though,  unfortunately,  the  fatal  symptoms  generally  return, 
and  the  remedy  fiiils  of  ultimate  good.  Still  some  cases  appear  to 
have  been  rescued  by  it. 

Common  salt  is  among  the  numerous  remedies  which  have  been 
found  to  cure  intermittent  fever,  and  has  been  offered  as  a  succeda- 
neum  for  quinia,  which,  however,  it  is  not  likely  to  supersede. 

As  a  local  irritant,  there  is  one  highly  valuable  use  of  common 
salt,  in  which  it  shows  extraordinary  powers.  At  the  commencement 
of  hxmoptysis,  the  case  must  be  very  severe,  indeed,  which  will  not 
yield  temporarily  to  from  one  to  four  drachms  of  salt,  taken  dry  into 
the  mouth,  and  swallowed  as  the  patient  can  best  effect  it.  I  pre- 
sume that  it  acts  by  the  powerful  impression  made  upon  a  large  sur- 
face of  mucous  membrane  in  the  mouth,  throat,  and  oesophagus, 
thereby  calling  off  vascular  excitement  from  the  seat  of  the  hemor- 
rhage, in  another  portion  of  the  same  membrane. 

There  are  not  many  remedies  more  efficacious  than  a  stro7ig  hot 
salt  bath  in  obstinate  cases  of  diarrhoea,  especially  when  associated 
with  deranged  hepatic  secretion.  In  one  desperate  case  of  the  kind, 
in  which  the  patient  was  reduced  to  the  lowest  stage  of  emaciation 
and  debility,  with  copious  dark  stools,  and  violent  griping  pains,  and 
in  which  the  previous  treatment  had  not  appeared  to  make  any  im- 
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pression,  amendment  began  to  take  place  soon  after  the  commence- 
ment of  this  remedy  used  twice  dailj,  and  continued  on  to  perfect 
recovery  under  it.  The  salt  probably  acted  at  once  revulsively,  and 
as  an  hepatic  alterative. 

With  a  view  to  its  local  irritant  property,  common  salt  is  fre- 
quently used  in  purgative  eyiemata. 

With  large  quantities  of  water,  it  has  also  sometimes  been  given 
as  a  cathartic. 

I  have  already  spoken  of  its  use  as  an  emetic  in  cholera.  Con- 
nected with  mustard,  it  might  be  used  in  some  cases  of  gastric  col- 
lapse, in  pernicious  fever. 

As  an  anthelmintic,  it  has  been  used  both  internally  and  by  enema. 
In  the  latter  method,  it  is  one  of  the  most  efficacious  remedies  in 
ascarides ;  and,  should  a  leech  be  swallowed,  or  find  its  way  into  the 
rectum,  common  salt  would  be  the  proper  remedy,  being  administered 
so  as  to  come  in  contact  with  the  worm. 

Administration.  As  an  alterative  from  two  grains  to  a  drachm 
may  be  given  for  a  dose,  as  an  emetic  one  or  two  ounces,  and  as  a 
purgative  from  half  an  ounce  to  an  ounce  in  half  a  pint  of  water. 
From  half  an  ounce  to  two  ounces  may  be  used  for  an  enema  with 
a  pint  of  water.  In  the  preparation  of  the  salt  hath,  four  ounces 
may  be  used  for  every  gallon  of  water ;  and  the  proportion  may  be 
doubled  or  tripled,  if  a  very  strong  impression  on  the  surface  be 
desired. 

VIII.  MURIATEOF  AMMONIA.— Ammonia  Murias.  U.S., 
Ed.,  Dub.  —  Ammonite  Hydrochloras.  Load. — Sal  Ammo- 
niac.—  Chloride  of  Ammonium. 

Sal  ammoniac  is  procured  from  several  sources,  but  is  at  present 
prepared  chiefly,  on  a  large  scale,  from  the  impure  ammonia  ob- 
tained in  the  manufacture  of  coal  gas,  and  in  the  destructive  distilla- 
tion of  bones. 

Sensible  and  Chemical  Properties.  It  is  either  in  white,  translu- 
cent, concavo-convex  cakes,  or  fragments  of  such  cakes,  of  a  tough 
fibrous  structure,  inodorous,  of  a  saline  and  pungent  or  acrid  taste, 
very  soluble  in  water  cold  or  hot,  producing  cold  while  dissolving, 
and  soluble  also  in  alcohol,  though  but  slightly  so  when  that  liquid 
is  concentrated.  The  salt  deliquesces  somewhat  in  a  moist  air.  It 
is  chemically  characterized  by  being  completely  volatilized  by  heat, 
by  yielding  the  odour  of  ammonia  when  rubbed  with  lime,  and  by 
affording,  on  the  addition  of  nitrate  of  silver  to  its  solution,  a  Avhite 
precipitate  of  chloride  of  silver,  which  darkens  on  exposure,  and  is 
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insoluble  in  nitric  acid  cold  or  hot,  but  is  readily  dissolved  by  solu- 
tion of  ammonia.  It  renders  corrosive  sublimate  more  soluble  in 
water,  and,  by  reaction  with  calomel,  produces  a  solution  which  may 
act  violently  as  a  corrosive  poison. 

Incompatibles.  These  are  the  alkalies  and  alkaline  earths,  the 
strong  acids,  and  the  soluble  salts  of  lead  and  of  silver. 

Ejfects  on  the  System.  Muriate  of  ammonia  is  a  local  irritant, 
and,  when  absorbed,  acts  as  an  alterative,  increasing  secretion,  and 
probably  stimulating  generally  the  cell-action,  while  it  exercises  little 
if  any  influence  on  the  heart. 

In  its  local  effects,  it  moderately  irritates,  and,  very  freely 
applied,  may  inflame  the  skin,  though  much  less  energetic  in  these 
respects  than  the  carbonate.  Internally  taken,  if  swallowed  in 
powder,  it  produces  a  feeling  of  coolness  in  the  stomach,  but,  in 
solution,  causes  the  contrary  sensation  of  warmth,  which,  if  the  dose 
is  somewhat  large,  may  be  attended  with  epigastric  uneasiness  or 
oppression.  The  secretions  are  notably  increased,  especially  that 
of  the  bronchial  tubes,  and  other  mucous  membranes.  Diuresis  and 
perspiration  are  also  frequently  induced,  and  menstruation  is  said 
to  be  promoted.  A^ery  freely  taken,  the  salt  is  apt  to  operate  on 
the  bowels;  but,  in  small  doses,  is  said  rather  to  favour  constipation 
than  otherwise.  The  pulse  is  either  diminished  in  frequency,  or  not 
affected.* 

With  these  effects  there  is  an  alterative  influence,  exhibited  in 
the  resolution  of  tumefactions,  and  the  softening  of  indurations, 
which  may  be  attributed  to  a  stimulant  influence  on  the  ultimate 
cell-action,  resembling  that  of  mercury  and  iodine. 

In  over-doses,  sal  ammoniac  is  said  to  occasion  vomiting  and 
purging,  with  other  symptoms  of  gastro-enteric  inflammation.  On 
the  inferior  animals  it  has  been  found,  when  very  largely  given,  to 
produce  poisonous  effects,  consisting  in  inflammation  of  the  alimentary 
canal,  and  great  disturbance  of  the  nervous  system,  as  indicated  by 
convulsions,  paralysis,  and  coma.     It  has  been  asserted,  moreover, 

*  The  following  are  results  of  experiments,  made  by  Dr.  Alexander  Lindsay, 
of  Scolland,  on  healthy  individuals,  who  took  daily,  for  a  week,  in  divided  doses, 
quantities  varying  from  9  to  18  grains.  The  appetite  was  increased,  the  quantity 
of  food  taken  was  at  least  doubled,  and  the  alvine  and  urinary  evacuations  were  aug- 
mented, the  daily  excess  of  solids  discharged  with  the  urine  being  from  70  to  IGO 
grains.  On  the  second  day  a  remarkable  buoyancy  of  the  system  was  experienced. 
The  pulse  was  in  two  of  the  individuals  diminished  in  force  and  frequency,  in  a 
third  was  accelerated.  {Am.  Journ.  of  Med.  Sci.,  Jan.  185G,  from  Glasf/ow  Med. 
Journ.) — Note  to  the  second  edition. 
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to  cause  inflammation  of  the  stomach  in  these  animals,  when  intro- 
duced largely  into  the  circulation  through  any  other  avenue. 

I  have  met  with  no  account  of  fatal  effects  from  it  in  man ;  but  it 
might,  no  doubt,  prove  poisonous  in  a  very  large  quantity,  taken  at 
one  dose.  Sundelin  states  that  its  long-continued  use  disorders 
digestion,  but  does  not  produce  general  cachexia.  He  had  given  it 
for  months,  in  large  doses,  and  seen  no  other  ill  effects  than  those 
exhibited  by  the  digestive  organs.  (Sundelin,  quoted  by  Pereira, 
Mat.  3Ied.,  3d.  ed,,  p.  448.)  The  salt  is  asserted,  when  taken  in 
large  quantities,  to  have  entered  the  circulation,  and  to  have  escaped 
by  the  emunctories  unchanged. 

From  what  has  been  stated,  the  inference  will  be  drawn  that 
muriate  of  ammonia,  when  it  may  seem  to  be  indicated,  may  be 
given  pretty  freely  without  apprehension  of  serious  consequences; 
the  simple  rule  being  observed,  to  restrain  it  within  the  point  of 
producing  gastro-intestinal  irritation. 

Therapeutic  Application.  It  is  uncertain  when  sal  ammoniac  first 
came  into  use  as  a  medicine.  It  was  probably  known  to  the  ancient 
Egyptians;  but  we  have  no  positive  evidence  of  the  fact.  Its  au- 
thentic history  ascends  only  to  the  period  of  the  Arabians.  At 
present,  though  comparatively  little  employed  in  this  country  or  in 
Great  Britain,  it  is  much  used  on  the  continent  of  Europe,  especially 
by  the  German  physicians,  who  esteem  it  very  highly.  The  main 
purposes  which  it  is  thought  to  answer  are,  to  stimulate  the  secre- 
tions, and,  through  its  alterative  properties,  to  promote  the  resolu- 
tion of  tumefactions  and  indurations,  and  obviate  chronic  inflam- 
mation. 

It  is  given  in  all  febrile  diseases,  after  the  subsidence  or  reduction 
of  excitement,  in  which  the  secretions  are  scanty,  and  the  depura- 
tion of  the  blood  imperfect;  and  especially  when  there  is  an  indi- 
cation for  an  increase  of  the  mucous  secretions,  or  for  an  alterative 
influence  on  diseased  mucous  membranes. 

In  inflammations,  too,  it  is  looked  on  as  a  most  valuable  resource, 
being  given  in  the  advanced  stages,  under  the  same  circumstances 
precisely  as  those  which,  with  us,  are  usually  considered  as  indicating 
the  use  of  mercurials.  It  is  believed  to  act  favourably  by  promoting 
the  secretions,  modifying  the  disposition  to  fibrinous  exudation,  and 
hastening  the  absorption  of  the  fibrin  already  exuded.  Acute  in- 
flammations of  the  air-passages,  of  the  gastric  mucous  membrane^ 
and  of  the  urinary  passages,  pleuritis,  peritonitis,  and  pneumonia 
are  among  the  complaints  in  which  it  has  been  specially  recommended. 
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In  pneumonia  it  is  beliovcil  to  promote  tlio  resolution  of  tlie  liepa- 
tized  lung.  In  pseudomembranous  croup^  and  bronchitis  of  the 
same  character,  it  is  thought  to  favour  the  loosening  and  expulsion 
of  the  false  membrane,  as  well  as  to  modify  the  tendency  to  its  for- 
mation. But,  in  all  these  inflammations,  it  should  be  preceded  by 
the  necessary  depletory  measures. 

It  is  considered  to  be  still  more  applicable  to  chronic  infiamma- 
tions  than  to  the  acute.  In  chronic  rheumatism,  in  bronchitis  with 
thickening  of  the  mucous  membrane  or  copious  mucous  secretion,  in 
pyelitis  and  catai'rh  of  the  bladder,  and  in  leucorrhcea  from  chronic 
inflammation  or  ulceration  of  the  uterus  or  vagina,  it  is  deemed  pecu- 
liarly useful ;  as  also  in  the  inflammations  attended  with  induration 
or  enlargement,  as  chronic  pneumonia,  hejjatitis,  and  splenitis.  In 
chronic  bronchitis  it  has  been  used  by  inhalation,  as  well  as  inter- 
nally. 

It  has,  moreover,  been  found  useful  in  non-inflammatory  enlarge- 
ments of  the  liver  and  spleen,  in  uteritie  and  ovarian  tumours,  and 
in  abdominal  tumefaction  with  disease  of  the  mesenteric  glands. 

In  short,  muriate  of  ammonia  would  seem  to  rank,  among  the 
Germans,  in  its  remedial  powers,  along  with  iodine  and  mercury. 
Over  the  latter  of  these  medicines  it  is  believed  to  have  the  great 
advantage,  that  it  does  not  tend  to  impair  the  blood,  and  may  conse- 
quently be  employed  in  aflfections,  such  as  scrofulous  swellings  of 
the  lymphatic  glands,  in  which  the  constitutional  influence  of  mer- 
cury is  thought  to  be  injurious.  Dr.  Lindsay  speaks  very  favourably 
of  its  efficacy  in  indolent  buboes,  used  both  internally  and  exter- 
nall}',  and  has  found  it  advantageous  in  syphilitic  p>eriostitis  where 
iodide  of  potassium  had  failed  to  effect  a  cure.  {Loc.  cit.) 

It  has  proved  successful  in  neuralgia,  hemicrania,  and  nej'vous 
headache,  and,  in  consequence  of  a  supposed  excitant  influence  over 
the  uterus,  has  been  considerably  used  as  an  emmenagogue. 

The  dose  is  from  five  to  thirty  grains,  repeated  every  two  hours, 
and  increased  if  necessary.  "When  a  refrigerant  effect  is  required 
in  the  stomach,  it  may  be  given  in  powder,  with  sugar  or  syrup; 
otherwise,  dissolved  in  sweetened  and  aromatized  water. 

For  inhalation,  a  drachm  or  two  of  the  pure  and  dry  salt  may  be 
heated,  in  a  small  Hessian  crucible,  over  a  spirit-lamp,  and  the 
patient  made  to  breathe  the  air  impregnated  with  the  vapours.  The 
remedy  may  be  used  in  this  method  twice  or  three  times  a  day. 

Externally,  it  is  occasionally  used  for  obtaining  the  05*0018  of 
cold,  which  it  produces  when  dissolving.     For  the  method  of  pre- 
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paring  a  frigorlfic  mixture  with  this  salt  and  nitre,  see  vol.  i.  p.  109. 
Introduced  into  a  bladder,  the  mixture  may  be  substituted  for  ice,  in 
cases  of  vascular  determination  to  the  brain,  hernial  tumours,  etc. 

In  pou'der  sal  ammoniac  is  sometimes  used  as  a  sternutatory,  and 
in  solution  as  a  gargle  in  clironic  and  ulcerative  angina,  and  as  a 
discutient  lotion  to  the  surface.  The  solution  may  be  made  of  dif- 
ferent strengths,  according  to  the  effect  desired,  varying  from  half 
an  ounce  to  two  ounces  in  a  pint  of  water,  or  of  a  mixture  of  water 
with  one-quarter  of  its  bulk  of  alcohol.  In  this  way,  it  is  used  in 
enlargements  of  the  absorbent  glands,  scrofulous  swelling  of  the  knee 
and  other  joints,  enlarged  thyroid,  hydrocele,  sprains,  bruises,  etc. ; 
being  applied  upon  cloths  saturated  with  it,  or  as  a  lotion.  It  is 
also  much  used  in  weaker  solution,  of  from  one  to  four  drachms  in 
the  pint,  as  a  gentle  stimulant,  in  ulcers  and  cutaneous  eruptions. 
The  salt  is  said  to  produce  a  vei-y  favourable  effect,  applied,  in  fine 
powder,  to  cevid^m  fungous,  ill-conditioned  ulcers,  of  cachectic  origin. 
The  pain  occasioned  by  it  is  of  brief  duration;  and  an  improved 
aspect  is  soon  presented  by  the  ulcers,  which  quickly  heal. 

A  rubefacient  ptlaster  may  be  made,  by  melting  together  half  an 
ounce  of  lead  plaster  and  two  drachms  of  soap,  and,  when  the  solu- 
tion is  nearly  cold,  rubbing  with  it  half  a  drachm  of  sal  ammoniac. 
The  ammoniacal  salt  is  decomposed,  with  the  gradual  escape  of 
ammonia,  which  is  the  real  rubefacient  agent. 

IX.  CHLORATE  OF  POTASSA.— PoTASS^  ChLORAS.  U.S., 
Lond.,  Dub. 

Preparation.  This  salt  is  prepared  in  several  methods,  the  simplest 
of  which  is  to  pass  chlorine  through  solution  of  potassa  to  complete 
saturation.  Two  salts  are  ultimately  formed,  chloride  of  potassium 
and  chlorate  of  potassa;  the  former  by  the  combination  of  a  portion 
of  the  chlorine  with  the  potassium  of  a  portion  of  the  potassa ;  the 
latter  by  the  union  first  of  the  liberated  oxygen  of  the  potassa  with 
another  portion  of  the  chlorine,  and  then  of  the  chloric  acid  thus 
produced  with  the  undecomposed  portion  of  the  potassa.  The  chlo- 
rate, being  least  soluble,  separates  by  crystallization;  the  chloride 
remaining  in  solution.  For  an  account  of  other  processes,  the  reader 
is  referred  to  the  U.  S.  Dispensatory. 

Sensible  and  Chemical  Properties.  Chlorate  of  potassa  is  in  white, 
shining,  anhydrous  crystals,  inodorous,  of  a  cooling,  saline,  some- 
what sharp  and  disagreeable  taste,  soluble  in  about  16  parts  of  water 
at  60°,  and  much  more  soluble  in  boiling  water.  Like  nitre  it  parts 
readily  with  oxygen,  and  consequently  supports  combustion.     By 
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heat  it  gives  up  the  whole  of  its  oxygen,  and  is  converted  into  elilo- 
ridc  of  potassium,  which  may  be  known  by  the  usual  tests  for  its 
two  constituents. 

Ulf'ccts  on  the  Sj/ste7n.  Tiiese  have  not  been  very  carefully  stu- 
died ;  but,  so  far  as  they  are  known,  the  salt  appears  to  be  refriger- 
ant, somewhat  diuretic,  perhaps  stijnulant  to  the  secretions  gen- 
erally, and  alterative  to  the  blood.  Its  solution,  thrown  into  the 
veins  of  a  dog  by  Dr.  O'Shaughnessy,  was  found  to  change  the  dark 
colour  of  the  venous  blood  to  scarlet;  and,  according  to  Dr.  Stevens, 
its  internal  administration  has  the  same  effect  of  reddening  the  blood, 
as  shown  by  the  colour  of  the  gums.  After  having  b<?en  swallowed, 
it  has  repeatedly  been  detected  unchanged  in  the  urine;  so  that  a 
portion  of  it,  at  least,  after  entering  the  circulation,  escapes  decom- 
position. It  is  supposed  by  some  to  possess  resolvent  and  antiphlo- 
gistic properties;  but  these  have  not  been  satisfactorily  demonstrated ; 
though  it  may  very  possibly  act  as  an  arterial  sedative,  and  thus 
prove  useful  in  inflammation,  like  nitrate  of  potassa,  to  which  it 
bears  considerable  analogy  in  several  respects.  It  has  been  given  in 
very  large  doses  W'ith  perfect  impunity;  yet  it  seems  occasionally, 
even  in  ordinary  doses,  to  give  rise  to  congestion  and  pain  in  the 
head,  and  other  symptoms  indicative  of  cerebral  disturbance,  which, 
however,  must  be  ascribed  to  the  idiosyncrasy  of  the  individual. 
{Lancet,  Oct.  8,  1859,  p.  363.) 

Therapeutic  Application.  This  salt  was  first  employed  as  a  me- 
dicine, under  the  impression  that  it  might  prove  useful  by  imparting 
oxygen  in  certain  putrid  or  malignant  affections,  which  were  con- 
jectured to  owe  their  malignancy  to  a  deficiency  of  that  element. 
Among  these  was  scurvy,  which  appeared  to  be  benefited  by  the 
remedy  in  some  cases.  But  this  view  of  its  operation  has  now  been 
generally  abandoned,  though  the  medicine  is  still  employed  with  ap- 
parently good  effects  in  the  same  diseases.  That  it  does  beneficially 
modify  the  state  of  the  blood  in  some  of  these  affections  is  highly 
probable;  but  in  Avhat  manner  it  produces  this  effect  is  not  known, 
and  we  must  be  content,  in  the  present  state  of  our  knowledge, 
with  considering  it  merely  as  an  alterative.  After  all,  it  is  by  no 
means  certain  that  it  may  not  prove  useful,  as  originally  supposed, 
by  oxygenizing  the  blood  and  the  tissues;  for,  though  a  portion  of 
the  salt  has  been  detected  without  alteration  in  the  urine,  it  has  not 
been  shown  that  the  whole  of  it  thus  passes;  and  it  would  not  be  at 
all  likely  to  escape  change  altogether,  considering  the  great  fiicility 
"with  which  it  yields  oxygen  to  substances  having  an  aflBnity  for  that 
element. 
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The  complaints  in  which  it  has  been  used,  -with  most  supposed  ad- 
vantage, are  those  in  which  a  depraved  state  of  the  blood  shows 
itself  by  malignant  typhoid  symptoms,  and  a  disposition  to  phage- 
denic ulceration,  and  gangrene. 

Scurvy  has  been  mentioned  among  those  in  which  it  has  proved 
useful.  Should  Dr.  Garrod's  view  of  the  nature  of  this  affection, 
that  it  is  connected  essentially  with  a  deficiency  of  the  salts  of  po- 
tassa  in  the  system,  prove  to  be  well  founded,  the  beneficial  efiects  of 
the  chlorate  of  potassa  will  be  readily  explicable. 

In  febrile  diseases  of  a  low  tl/pe,  especially  those  in  which  there  is 
a  tendency  to  gangrene  or  destructive  ulceration,  it  has  been  much 
used  and  highly  commended.  Among  these  are  scarlatina,  small- 
pox in  its  advanced  stages,  and  malignant  ert/sipelas ;  in  all  of  which 
it  is  used  internally,  and  locally  as  a  wash,  when  ulceration  or  gan- 
grene has  taken  place.  It  might  be  very  appropriately  tried  in  that 
low  febrile  condition,  attended  with  a  disposition  to  purulent  deposits, 
and  a  feeble  erysipelatoid  inflammation,  which  is  variously  considered 
as  metastatic  abscess,  phlebitis,  and  pwulent  infection  of  the  blood. 

Another  complaint,  in  which  it  seems  to  have  proved  efficacious, 
is  that  ulcerative  affection  of  the  mouth  and  fauces,  frequently  at- 
tended with  false  membrane,  not  unfrequently  ending  in  gangrene, 
sometimes  gangrenous  from  the  outset,  and  alivays  characterized  by 
afoul  breath,  which  is  peculiarly  apt  to  attack  children  badly  fed,  or 
in  other  ways  debilitated.  In  the  year  1844,  Dr.  Sayle  reported,  in 
the  London  3Iedical  Times,  two  severe  cases  of  the  disease,  occurring 
in  young  children,  which  rapidly  recovered  under  the  daily  use  of 
about  a  drachm  of  the  chlorate,  given  in  divided  doses.  Drs.  Hunt 
and  Hawkins  afterwards  imitated  and  recommended  the  practice, 
advising  from  a  scruple  to  a  drachm  of  the  medicine  to  be  adminis- 
tered in  twenty-four  hours.  Still  further  testimony  to  the  same 
effect  has  been  subsequently  given;  and  there  can  be  little  doubt  of 
the  usefulness  of  the  remedy.  It  has  also  been  recommended  in  ov- 
dixn^Yj pseudomembranous  inflammation  in  the  mouth  and  fauces; 
and  is  thought  to  have  exerted  a  favourable  influence  in  epidemic 
diphtlieria,  and  pseudomeinbranous  croup. 

In  other  ulcerative  affections,  and  in  some  cutaneous  eruptions,  it 
seems  to  have  been  found  equally  efficacious.  In  mercurial  stoma- 
titis, it  has  been  employed  with  great  success,  both  in  adults  and 
children,  by  MM.  Herpin  and  Blache,  who  found  it  to  act  with 
wonderful  rapidity  in  the  cure  of  that  a3"ection;  and  many  others 
have  since  confirmed  their  favourable  report  of  its  efficacy.     It  is 
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even  asserted  to  have  the  property,  when  given  along  wltli  mercu- 
rials from  the  commencement,  of  preventing  their  elTects  on  the 
mouth.  I  have  employed  it  only  in  a  single  case  of  mercurial  stoma- 
titis; but  found  it  in  this  of  no  apparent  use  -whatever.  The  affec- 
tion simply  pursued  its  ordinary  course  towards  a  cure.  Mr.  Stan- 
ley, of  Loudon,  is  said  to  use  the  remedy  internally  in  the  jiharjedenic 
ulcerations  of  si/philis.  {Lond.  Med.  Times  and  Gaz.,  May,  1855, 
p.  504.) 

In  gangrene  of  the  lungs,  and  other  spontaneous  gangrenous  affec- 
tions, it  might  be  conjoined  with  other  remedies  with  reasonable  hope 
of  benefit. 

In  epidemic  cliolera  it  has  been  strongly  recommended,  and  much 
used,  associated  with  other  salts,  especially  chloride  of  sodium  and 
carbonate  of  soda,  with  the  object  of  restoring  a  due  saline  condition 
to  the  blood.  It  is  employed  by  the  mouth,  by  the  rectum,  in  the 
form  of  a  bath,  and  by  injection  into  the  veins.  How  much  of  any 
supposed  advantage  is  owing  to  the  chlorate  of  potassa,  it  would  be 
difficult  to  determine. 

The  dose  is  from  ten  to  thirty  grains,  which  may  be  repeated 
every  two  or  three  hours,  so  as  to  amount  in  the  twenty-four  hours 
to  two  drachms  or  more  for  an  adult.  To  a  child  from  half  a  drachm 
to  a  drachm  may  be  given  in  the  same  period  of  time.  It  should  be 
administered  dissolved  in  two  or  three  fluidounces  of  water. 

Topically,  the  salt  is  used  as  a  mouth  wash  or  gargle  in  ulcera- 
tion of  the  mouth  and  fauces,  as  an  injection  in  ozsena,  leucorrhoea 
with  ulceration  of  the  uterus,  and  gonorrhoea,  and  as  an  applica- 
tion to  indolent  and  phagedenic  ulcers  of  the  surface,  and  to  scrofu- 
lous and  cancerous  sores,  which  it  is  said  to  cleanse.  For  this  pur- 
pose, a  solution  may  be  employed  containing  from  one  to  four  drachms 
in  a  pint  of  water. 

V.  SULPHUR.  U.S,L(md.,Ecl, 

WASHED  SULPHUR.  — Sulphur  LoTUM.  U.S. 

Origin.  Sulphur  is  obtained  for  medical  use  from  volcanic  dis- 
tricts, where  the  ground  is  in  many  places  richly  impregnated  with 
this  substance,  sublimed  from  the  interior  of  the  earth.  It  is  sepa- 
rated by  sublimation  or  distillation  from  the  earthy  matters  contain- 
ing it,  and  is  afterwards  purified  by  a  new  sublimation  or  distillation ; 
in  the  latter  case,  being  run  into  cylindrical  moulds  when  melted, 
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and  constituting  the  roll  sulphur  or  stick  brimstone  of  commerce ;  in 
the  former,  condensing  immediately  from  the  state  of  vapour  into  a 
crystalline  powder,  commonly  called  yZoi^ers  of  sulphur.  In  this  con- 
dition, it  is  the  sulphur  of  the  U.  S.  Pharmacopoeia.  This,  however,  is 
still  not  quite  pure;  always  containing  a  small  proportion  of  sulphuric 
acid,  resulting  from  the  oxidation  of  sulphur  in  the  process.  For 
external  use  the  impurity  is  rather  an  advantage  than  otherwise; 
but,  when  intended  to  be  given  internally,  the  ordinary  flowers  of 
sulphur  should  be  well  washed  with  hot  water,  in  order  to  separate 
the  acid.  Thus  prepared,  it  is  denominated  in  our  Pharmacopoeia 
washed  Sulphur  or  Sulphur  Lotum,  and  is  the  form  always  in- 
tended in  the  following  observations,  when  reference  is  had  to  the 
internal  use  of  the  medicine. 

Sensible  and  Chemical  Properties.  Sulphur  is  in  the  form  of  a 
yellow  crystalline  powder,  inodorous  under  ordinary  circumstances, 
but  of  a  slight  peculiar  smell  when  rubbed  or  heated,  of  a  feeble 
peculiar  taste,  insoluble  in  water  and  alcohol,  but  dissolved  by  alka- 
line solutions,  and  by  the  fixed  and  volatile  oils,  especially  with  the 
aid  of  heat.  It  is  volatilizable,  fusible,  and  combustible;  beginning 
to  rise  into  vapour  at  180°  F.,  melting  at  225°,  and  boiling  at  600°. 
It  burns  with  a  blue  flame,  and  yields  as  the  product  of  its  combus- 
tion, sulphurous  acid  gas,  easily  known  by  its  very  peculiar  pungent 
smell,  and  irritating  effects  in  the  nostrils.  Sulphur  is  ranked 
among  the  elementary  bodies. 

Effects  on  the  System.  In  its  local  eff'ects,  sulphur  is  very  slightly 
irritant.  Taken  internally,  in  a  very  small  dose,  it  produces  no 
sensible  efiect;  but,  in  the  quantity  of  a  drachm  or  more,  it  usually 
operates  as  a  laxative,  often  producing  slight  griping  pains.  In  its 
capacity  of  a  cathartic,  however,  I  shall  treat  of  it  hereafter.  It  is 
said  that,  in  the  lower  animals,  it  has  proved  fatal,  when  given  in 
excessive  quantities;  producing  inflammation  of  the  stomach  and 
bowels.  In  experiments  upon  horses,  in  the  veterinary  school  at 
Lyons,  it  was  found  that  one  pound  destroyed  life.  It  is  said  also, 
in  very  large  doses,  to  have  caused  gastro-enteritis  in  man. 

Hitherto  we  have  been  considering  only  its  local  efi'ect.  It  has, 
indeed,  been  questioned  whether  it  is  capable  of  acting  on  the  sys- 
tem at  large.  Of  this,  however,  it  appears  to  me  that  there  can  be 
no  reasonable  doubt.  Even  when  producing  no  obvious  effect  in 
health,  it  operates  not  unfrequently  with  a  favourable  influence  on 
disease;  but,  if  the  condition  of  the  system  be  carefully  observed, 
after  a  short  period  of  its  continued  use  in  alterative  doses,  evidences 
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of  it3  action  ^vilI  be  detected.  A  sulphurous  odour  generally  exlmlcs 
from  the  body  under  these  circumstances;  and  the  same  smell  can 
be  detected  in  various  secretions,  as  the  sweat,  urine,  and  milk. 
Sometimes,  when  the  medicine  has  been  long  continued,  this  odour 
is  very  strong.  Besides,  a  slight  increase  of  the  secretions  them- 
selves may  often  he  noticed,  especially  those  of  the  skin  and  bron- 
chial mucous  membrane;  and  it  is  said  that  some  increase  in  the 
frequency  of  the  pulse  and  temperature  of  the  surface,  showing  a 
gentle  excitement  of  the  circulatory  system,  is  often  observable. 
Another  and  positive  proof  that  it  has  entered  the  system  is  afforded 
by  the  blackening  of  silver  worn  in  or  about  the  body,  as  silver  coin 
or  a  watch;  and  it  is  asserted  that  the  skin  itself  sometimes  at 
length  assumes  a  yellowish  hue.  Sulphur  has,  moreover,  been  de- 
tected, combined  with  oxygen  or  one  of  the  alkaline  metals,  in  the 
urine.  Thus,  it  was  found  by  Dr.  Griffiths  that  the  proportion  of 
sulphuric  acid,  contained  in  the  urine  in  health,  was  more  than 
doubled  under  the  internal  use  of  sulphur;  and  "Wohler  noticed  that 
the  urine  of  dogs,  under  its  influence,  yielded  sulphuretted  hydrogen 
on  the  addition  of  muriatic  acid,  proving  the  presence  of  a  sulphuret. 
Mode  of  Operation.  From  what  has  been  above  stated,  it  follows 
that  sulphur  is  absorbed  into  the  circulation.  But,  considering  its 
perfect  insolubility  in  water,  how  are  we  to  explain  this  result? 
Simply  by  the  influence  of  the  alkaline  matter  contained  in  the  ali- 
mentary canal,  either  secreted  with  the  mucus,  or  forming  a  part  of 
the  bile  thrown  into  the  duodenum.  It  has  been  already  stated  that 
sulphur  is  dissolved  by  alkaline  solutions.  The  solution  is  effected 
through  a  chemical  change,  by  which  the  sulphur  is  partly  oxidized 
at  the  expense  of  the  alkali,  and  partly  combines  with  the  liberated 
metal,  the  sulphur  acid  which  is  formed  combining  with  another  por- 
tion of  the  alkali  to  form  a  sulphite  or  sulphate.  Both  these  com- 
pounds, the  sulphuret,  namely,  and  the  sulphite  or  sulphate,  are 
soluble  in  water,  and  consequently  absorbable;  and  it  is  in  these 
states  of  combination,  probably,  that  the  sulphur  circulates  in  the 
blood.  The  odour  of  the  exhalations  from  the  body  is  probably 
owing  to  the  decomposition  of  the  sulphuret,  as  it  reaches  the  sur- 
face, and  the  evolution  of  sulphuretted  hydrogen,  either  through  the 
influence  of  the  atmosphere,  or  of  the  acids  simultaneously  secreted. 
When  the  sulphite  is  absorbed,  it  must  speedily  pass  into  the  condi- 
tion of  sulphate  by  combining  with  the  oxygen  of  the  blood;  and  it 
is  in  this  state  that  it  is  generally  eliminated  with  the  urine.  It  is 
thus  obvious  that  the  same  effects  are  produced  by  sulphur  on  the 
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system,  as  by  sulphuretted  hydrogen  or  the  sulphurets,  and  probably 
also  sulphurous  acid  and  the  sulphites,  when  taken  internally  in  small 
doses. 

Therapeutic  Ajyplication.  Sulphur  has  been  used  as  a  medicine 
both  internally  and  outwardly  from  ancient  times.  It  was  formerly 
supposed  to  act  favourably  in  phthisis;  but  the  notion  of  its  useful- 
ness in  that  aflFection  probably  originated  in  the  imperfect  means  of 
diagnosis  possessed  by  our  predecessors,  and  has  been  generally 
abandoned.  At  present  it  is  employed  as  an  alterative,  and  gentle 
stimulant  of  the  secretions,  in  chronic  rheumatism,  chronic  and  irre- 
gular gout,  various  cutaneous  diseases,  old  paralytic  cases,  and  dif- 
ferent forms  of  neuralgia.  It  is  particularly  adapted  to  these 
affections  when  attended  with  constipation;  as,  in  connection  with 
its  alterative  effects,  it  can  be  so  administered  as  to  maintain  the 
bowels  in  a  wholesome  laxative  state.  A  full  purgative  effect  should 
be  avoided,  when  the  sulphur  is  given  to  influence  the  system. 

Of  the  above-mentioned  affections,  chronic  rheumatism  is  probably 
that  in  which  it  displays  its  best  powers  as  an  internal  remedy.  It 
is  wholly  unsuited  to  cases  having  any  activity  of  inflammation,  and 
should  not  be  administered  during  the  existence  of  febrile  heat,  or 
circulatory  excitement.  In  chronic  gout  it  is  of  much  more  uncer- 
tain eflicacy,  though  probably  not  without  occasional  good  effect, 
especially  in  its  nervous  forms. 

In  chronic  catarrh,  particularly  when  attended  with  excessive  and 
exhausting  expectoration,  it  acts  beneficially  probably  by  a  direct 
stimulant  and  alterative  influence  on  the  diseased  membrane.  It 
has,  from  the  earliest  times  of  its  employment,  had  some  reputation 
in  bronchial  diseases.  Asthma  ranks  among  those  supposed  to  be 
benefited  by  it;  but  that  it  is  capable  of  exercising  any  decided  in- 
fluence over  the  paroxysms  of  spasmodic  asthma,  whether  in  pre- 
venting or  arresting  them,  would  scarcely  be  maintained  at  present. 
Different  affections  were  formerly  often  confounded  under  this  name; 
and  it  was  sometimes  applied  to  simple  chronic  bronchitis,  attended 
with  dyspnoea.  It  was  probably  in  cases  of  this  kind  that  sulphur 
proved  useful. 

Much  of  the  reputation  of  sulphur,  as  an  internal  remedy  in  sTcin 
affections,  is  owing  to  its  extraordinary  influence  over  a  special  erup- 
tion when  locally  applied.  Now  that  it  is  believed  to  operate,  in 
scabies,  by  a  direct  poisonous  action  on  the  parasitic  animalcule  on 
which  that  disease  depends,  and  not  by  an  alterative  influence  on 
the  skin,  which  might  readily  be  supposed  to  extend  to  other  cuta- 
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neons  affections,  it  is  less  relied  on  than  formerly,  as  an  internal 
remedy  in  those  diseases  generally.  Nevertheless,  the  fact  seems 
to  be,  that  it  has  a  real  influence  over  the  functions  of  the  skin, 
as  over  those  of  the  bronchial  mucous  membrane,  and  operates  on 
cutaneous  eruptions  as  it  does  on  chronic  catarrh,  -with  a  certain 
degree  of  efficiency.  Even  in  scabies,  it  is  supposed  to  have  some 
effect  when  taken  internally;  the  sulphuretted  hydrogen  developed 
upon  the  surface  of  the  body  being  perhaps  poisonous  to  the  insects. 
The  cutaneous  affections  in  which,  after  scabies,  it  is  thought  to  be 
most  effective,  are  ponngo,  chronic  eczema^  and  chronic  impetigo ; 
but  it  may  be  used  in  any  one  of  them,  in  which  general  excitement 
is  wanting,  and  the  local  affection  has  subsided  into  the  obstinacy  of 
habitual  wrong  action,  with  little  or  no  tendency  to  acute  inflamma- 
tion. 

Besides  the  complaints  mentioned,  sulphur  has  been  used  as  a 
supposed  antiperiodic,  with  considerable  asserted  success,  in  inter- 
mittent fever  ^  the  hectic  paroxysm,  and  periodical  neuralgia;  as  an 
alterative  in  scrofula  and  secondary  syjjhilis;  as  an  emmenagogue  in 
amenorrhoea,  and  as  an  anthelmintic  against  worms  in  the  bowels. 

It  is  used  in  substance  both  internally  and  externally,  and  in  the 
latter  mode  also  in  the  form  of  vapour.  There  are,  moreover,  various 
chemical  preparations  of  it,  which  exercise  an  alterative  influence 
identical  with  that  of  sulphur,  and  the  consideration  of  which,  there- 
fore, belongs  to  this  place.  I  shall  treat  first  of  the  forms  in  which 
sulphur  is  used  with  little  or  no  change,  and  afterwards  of  its  chemi- 
cal preparations. 

Administration.  Sulphur  is  usually  given  in  powder,  the  dose  of 
which,  for  the  alterative  effects  of  the  medicine,  is  from  one  to  two 
scruples  three  or  four  times  a  day.  It  may  be  administered  mixed 
with  syrup,  or  molasses,  or  stirred  up  with  milk. 

Sulphur  Ointment  (Unguentum  Sulphuris,  U.S.)  is  made  by 
simply  rubbing  together  one  part  of  sulphur  and  two  parts  of  lard, 
until  thoroughly  mixed.  For  this  purpose  the  unwashed  sulphur 
is  considered  preferable;  as  the  small  portion  of  acid  contained  in 
it  may  add  to  its  efficiency.  This  ointment  is  an  almost  certain 
remedy  for  scabies.  It  should  be  thoroughly  applied  to  every  part 
of  the  body  affected;  and,  when  the  disease  is  diffused,  the  applica- 
tion should  extend  to  the  whole  surface.  It  may  be  used  daily,  at 
bedtime;  the  patient  being  anointed  in  a  warm  room,  allowed  to 
sleep  in  his  unctuous  coating,  and  in  the  morning  washed  clean  in  a 
bath,  or  with  soap  and  water.  I  have  usually  found  four  such  appli- 
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cations,  if  thoroughly  made,  sufficient ;  but  sometimes  the  affection  is 
not  completely  eradicated;  requiring  renewed  applications,  or  the  use 
of  some  other  preparation  to  effect  a  permanent  cure.  A  little  oil  of 
lemons  or  of  bergamot  may  be  added  to  the  ointment,  to  conceal  in 
some  measure  its  disagreeable  odour. 

Various  compound  oiiitments  have  been  recommended,  containing, 
in  addition  to  the  sulphur,  other  substances  poisonous  to  the  insect, 
and  some  odorous  substance  to  cover  the  smell.  Our  officinal  Com- 
pound Sulphur  Ointment  (Unguentum  Sulphuris  Compositum, 
U.  S.),  besides  sulphur,  contains  ammoniated  mercury,  sulphuric  and 
benzoic  acids,  nitre,  and  oil  of  bergamot.  The  London  College 
directs  a  compound  ointment  containing  sulphur,  white  hellebore, 
nitre,  and  soft  soap,  with  lard.  These  may  possibly  be  somewhat 
more  efficacious  than  the  simple  ointment;  but  they  are  much  more 
irritant  to  the  skin. 

In  the  Paris  hospitals,  they  make  much  use  of  sulphur  ointment 
containing  an  alkaline  ingredient.  A  preparation  famous  by  the 
name  of  '■' Pommade  d' Helmerich,"  contains  two  parts  of  sulphur, 
one  of  carbonate  of  potassa,  and  eight  of  lard.  Another  formula 
directs  fifteen  parts  of  sulphur,  five  of  common  salt,  and  one  hundred 
and  twenty-five  of  lard.  This  is  used  at  the  Hospital  Saint  Louis, 
where  the  patient  is  put  into  an  alkaline  bath  in  the  evening,  next 
day  is  rubbed  over  the  whole  body,  every  six  hours,  with  the  oint- 
ment, on  the  third  day  takes  another  bath,  and  is  not  allowed  to  put 
on  his  clothes  until  they  have  been  well  baked,  so  as  to  destroy  the 
insect  and  its  eggs.  Two  days  of  treatment  are  said  to  be  sufficient 
to  effect  a  cure.  A  sulphurous  bath  is  sometimes  substituted  for  the 
alkaline  bath. 

Instead  of  employing  the  ointment,  some  practitioners  content 
themselves  with  directing  their  patients  to  sleep  between  sheets, 
which  have  been  well  strewed  over  with  the  flowers  of  sulphur. 

Some  combine  the  internal  with  the  external  use  of  the  sulphur; 
but  it  is  very  doubtful  whether  the  cure  is  in  any  degree  hastened ; 
or  rather  it  is  pretty  certain  that  it  is  not. 

These  sulphur  ointments  are  also  frequently  used  in  the  treatment 
of  other  eruptions,  especially  the  eczematous  and  impetiginous,  in 
their  most  chronic  forms.  In  porrigo  or  tinea  capitis,  a  mixture  of 
equal  parts  of  sulphur  and  tar  ointments  has  been  employed  with| 
advantage.  I 

The  following  are  the  chemical  preparations  of  sulphur  in  more  or|! 
less  general  use. 
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I.  PRECIPITATED  SULPHUR.  —  SuLPIIUR  PuvECIl'ITATUM. 
U.S.,  Loud.  —  Milk  of  iSt(l2)hur. — Lac  jSnlphuris. 

Precipitated  sulphur  is  made  by  boiling  sulphur  and  lime  together 
in  water,  filtering,  and  then  precipitating  with  muriatic  acid.  Cer- 
tain chemical  reactions  between  the  lime  and  sulphur,  through  which 
both  are  dissolved,  are  inverted  by  the  muriatic  acid,  which  reacts 
with  the  ingredients  of  the  lime  so  as  to  form  chloride  of  calcium 
and  water,  Avhile  the  sulphur  is  separated  and  deposited,  carrying 
with  it  a  portion  of  loosely  combined  water. 

Precipitated  sulphur  is  in  the  form  of  powder  or  pulverulent  lumps, 
of  a  whitish  colour,  soft  to  the  touch,  not  gritty  between  the  teeth 
like  the  flowers,  of  a  feeble  odour,  and  a  slight  sulphurous  taste.  Its 
properties  are  not  materially  different  from  those  of  the  sublimed 
sulphur.  It  was  at  one  time  supposed  to  be  a  hydrate  ;  but,  when 
thoroughly  dried,  it  contains  very  little  if  any  water;  certainly  not 
enough  to  form  an  equivalent  combination  with  the  sulphur.  Ac- 
cording to  Berzelius,  it  becomes  yellow  when  melted,  giving  out  a 
little  sulphuretted  hydrogen ;  to  the  presence  of  which,  therefore,  the 
colour  has  been  ascribed. 

It  is  very  apt  to  contain  sulphate  of  lime,  arising  from  the  use  of 
sulphuric  acid  as  the  precipitant  instead  of  muriatic  acid,  the  former 
giving  rise  to  a  nearly  insoluble,  the  latter  a  very  soluble  compound. 
The  presence  of  this  impurity  may  be  suspected,  when  the  prepara- 
tion is  of  a  purely  white  colour.  It  is  left  behind  when  the  sulphur 
is  either  burned  or  volatilized. 

The  effects,  therapeutic  uses,  and  dose  of  the  precipitated  sulphur 
are  the  same  as  those  of  the  flowers;  and  its  only  advantage  is  its 
more  impalpable  condition,  and  probably  somewhat  greater  facility 
of  being  acted  on  in  the  prima?  via3,  so  as  to  become  absorbable. 
Dr.  Fuller,  of  London,  employs  it  externally  in  chronic  rheumatism, 
and  especially  sciatica,  causing  the  whole  affected  limb  to  be  wrapped 
in  flannel  thickly  sprinkled  with  it,  and  confined  by  means  of  a  band- 
age, over  which  is  placed  a  covering  of  oiled  silk.  It  is  said  that  the 
sulphur  is  absorbed,  as  proved  by  the  odour  of  the  breath,  urine,  and 
cutaneous  exhalation.  [On  Mheumatisryi,  etc.,  ii.  456-7.) 

IL  SULPHUROUS  ACID. — AciDUM  SuLPHUEOSUM. 

Though  not  recognized  as  a  distinct  medicine,  this  is  an  agent 
through  which  certain  valuable  effects  of  sulphur  are  obtained,  and 
consequently  demands  a  brief  notice.  It  is  a  gaseous  substance, 
resulting  from  the  combustion  of  sulphur,  having  a  pungent,  dis- 
agreeable, suffocating  odour,  familiar  to  all  who  have  ever  been  in 
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the  vicinity  of  a  common  sulphur-match  when  burning.  Water  ab- 
sorbs it  very  largely,  forming  liquid  sulphurous  acid.  It  is  quite 
irrespirable  in  its  pure  state,  causing  a  spasmodic  closure  of  the 
glottis.  Diluted  with  atmospheric  air,  it  is  admitted  into  the  air- 
passages,  where  it  acts  as  a  powerful  irritant,  endangering  life  by 
bronchial  and  pulmonary  inflammation. 

In  former  times,  the  fumes  of  burning  sulphur  were  used  as  a  dis- 
infectant, but  it  is  doubtful  whether  they  possess  any  power  of  this 
kind ;  at  least  they  are  much  inferior  to  chlorine,  by  which  they  have 
been  entirely  superseded. 

They  are  occasionally  applied  to  the  nostrils,  for  the  purpose  of 
making  a  strong  irritant  impression,  and  thereby  exciting  the  cere- 
bral centres,  in  cases  of  threatened  or  existing  syncope  or  asphyxia. 
Care,  however,  must  be  taken  not  to  apply  them  too  freely,  lest 
inflammation  might  be  induced,  or  spasm  of  the  glottis  brought  on 
at  the  time  of  revival. 

But  the  chief  use  of  sulphurous  acid  gas  is  in  the  sulphur  vapour 
hath.  The  patient  is  inclosed  in  a  perfectly  air-tight  box,  made  for 
the  purpose;  his  head  projecting,  and  the  aperture  around  the  neck 
thoroughly  closed.  Some  sulphur  is  placed  upon  a  piece  of  heated 
iron  within  the  box,  where  it  burns,  filling  the  space  around  the 
patient  with  its  gaseous  product ;  or  the  gas  is  introduced  by  means 
of  a  tube,  connecting  with  a  small  outer  furnace,  in  which  sulphur 
is  undergoing  combustion.  The  efi'ect  of  the  gas  is  to  produce  heat, 
itching,  prickling,  and  pain.  It  probably  operates  more  by  a  direct 
alterative  or  stimulant  influence  on  the  skin,  than  through  absorp- 
tion. It  has  been  used  for  the  cure  of  scabies,  which  it  will  usually 
efiect;  in  other  obstinate  skin  diseases,  as  chronic  eczema,  impetigo, 
prurigo,  etc.,  and  in  various  constitutional  affections,  as  chronic 
rheumatism,  scrofulous  complaints,  old  palsies,  and  obstinate  neu- 
ralgia. 

As  sulphurous  acid  is  a  powerful  poison  to  plants,  its  aqueous 
solution  ought  to  be  efiicient  in  the  treatment  of  the  cryptogamous 
skin  affections,  as  porrigo  or  favus,  trichosis  or  ringworm  of  the 
scalp,  mentagra  or  sycosis,  and  pityriasis  versicolor,  which  have  all 
been  shown  to  be  at  least  essentially  associated  with,  if  not  dependent 
on,  microscopic  fungi. 

The  alkaline  sulphites  have  been  employed  as  parasiticides.  At 
the  suggestion  of  Professor  Graham,  Dr.  Jenner,  of  London,  gave 
sulphite  of  soda  in  the  dose  of  a  drachm,  three  times  a  day,  in  yeasty 
vomiting,  with  the  view  of  destroying  a  microscopic  fungus,  called 
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sarcina  ventricuU,  which  was  known  to  be  associated  with  the  affec- 
tion, and  with  the  desired  effect,  so  far  as  the  destruction  of  the  plant 
was  concerned,  though  the  disease  was  not  cured.  The  sulphites  act 
by  the  decomposition  produced  by  acid  in  the  stomach,  the  sulphur- 
ous acid  being  liberated.  When  applied  as  a  local  remedy,  in  the 
above-mentioned  cutaneous  affections,  they  should  be  used  in  solution 
with  an  acid — the  acetic,  for  example — by  which  the  same  end  may 
be  effected. 

III.  HYDRO SULPnTTRIC  ACID  or  SULPHURETTED  HY- 
DROCfEN".  — AciDU.M  Hydrosulphurigu.u. 

Like  the  preceding  agent,  this  holds  no  place  in  the  U.  S.  or  Brit- 
ish officinal  catalogues;  but,  being  an  efficient  remedy,  under  certain 
circumstances,  requires  notice.  At  ordinary  temperatures  it  is  gas- 
eous, extremely  fetid,  and  fatal  to  animals  if  respired.  Water  has 
considerable  affinity  for  the  gas,  absorbing  twice  or  three  times  its 
own  bulk,  and  acquiring  its  offensive  smell,  with  a  disagreeable  sul- 
phurous taste. 

Water  saturated  with  the  gas,  when  taken  internally  in  moderate 
doses,  produces  the  same  alterative  effects  on  the  system  as  sulphur, 
increasing  the  various  secretions,  moderately  exciting  the  circula- 
tion, and  operating  as  an  alterative  in  similar  affections.  Indeed, 
the  great  probability  is,  that  sulphur  and  sulphuretted  hydrogen 
enter  the  system  from  the  stomach  and  bowels  in  the  same  state  of 
chemical  combination,  resembling  in  this  respect  chlorine  and  hydro- 
chloric acid.  When  taken  in  great  excess,  however,  similarity  of 
action  between  it  and  sulphur  ceases;  for  it  is  scarcely  possible  that 
the  latter,  no  matter  in  what  quantity  it  might  be  administered, 
could  undergo  in  the  stomach  an  amount  of  chanjje,  which  would 
equalize  its  effects  with  those  of  sulphuretted  hydrogen  largely  ad- 
ministered. I  have  before  stated  that  this,  when  inhaled,  in  its  gas- 
eous form,  is  very  poisonous.  Air  moderately  contaminated  with  it 
causes  nausea,  headache,  and  general  weakness;  more  strongly,  con- 
vulsions ;  and  still  more  strongly,  great  general  depression,  and  loss 
of  sensibility.  It  blackens  the  blood,  and  probably  acts  injuriously 
by  depraving  that  fluid,  as  well  as  by  a  direct  stupefying  influence 
on  the  brain.  Taken  somewhat  copiously  into  the  stomach,  in  the 
liquid  state,  it  produces  gastric  irritation,  with  nausea  and  vomiting; 
and,  very  largely  swallowed,  is  said  to  act  in  the  same  manner  as 
when  inhaled,  probably  because  its  quantity  is  now  beyond  the  pro- 
tecting power  of  the  alkaline  matter,  which  it  encounters  in  any  at- 
tempt to  enter  the  circulation.     As  a  medicine,  it  has  been  given  in 
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the  quantity  of  half  a  pint  or  a  pint  in  twenty-four  hours,  in  divided 
doses.  One  of  the  reasons  why  it  is  so  much  less  poisonous  swal- 
lowed than  inhaled  is,  probably,  as  suggested  by  Dr.  CI.  Bernard, 
that  the  gas  is  exhaled  by  the  lungs  almost  as  fast  as  it  is  received 
into  the  blood,  and  consequently  that,  as  when  absorbed  into  the 
radicles  of  the  vena  portiB  it  must  pass  through  the  lungs  before 
reaching  the  arterial  circulation,  it  is  prevented  from  being  carried 
with  the  blood  to  the  left  side  of  the  heart,  and  thence  distributed 
over  the  system.  Exactly  opposite  is  the  case  with  the  poison  in- 
haled, which  passes  directly  to  the  left  auricle.  [Arch.  Gen.,  Fev. 
1857,  p.  130.) 

But  sulphuretted  hydrogen  is  interesting,  in  a  therapeutic  point 
of  view,  chiefly  as  the  active  constituent  of  natural  sulphurous  waters, 
and  as  being  the  main  agent  in  the  therapeutic  operation  of  artificial 
sulphur  baths. 

natural  sulphurous  waters  have  long  been  celebrated  for  their 
eflBcacy  in  numerous  morbid  conditions.  They  are  used  internally, 
and  externally  by  local  and  general  bathing.  No  doubt,  much  of 
their  reputed  effect  is  ascribable  to  the  circumstances  under  which 
they  are  used  at  watering  places ;  the  comfort  of  relaxation,  the 
pleasures  and  excitements  of  social  intercourse,  the  influence  perhaps 
of  novelty,  the  fine  scenery  of  the  environs,  pure  air,  exercise,  etc. ; 
but,  all  these  abstracted,  much  is  still  left  which  can  be  ascribed  only 
to  the  effects  of  the  waters.  Of  the  special  application  of  this 
remedy,  I  shall  treat  under  the  following  head;  merely  observing 
further,  in  this  place,  that  our  country  abounds  with  natural  sulphur 
waters,  and  often  in  situations  where  all  the  accessary  advantages, 
above  referred  to,  conjoin  with  their  medicinal  influence  to  act  fa- 
vourably on  the  health.  Among  them  may  be  particularized  the 
famous  White,  Salt,  Red,  and  Blue  Sulphur  Springs  among  the 
mountains  of  Virginia,  the  Blue  Lick  Springs  in  Kentucky,  and 
those  of  Sharon  and  Avon  in  New  York. 

One  important  point  in  relation  to  the  sulphurous  waters  is,  that 
they  should  not  be  taken  internally  when  the  stomach  is  in  a  state 
of  vascular  irritation,  or  disposed  to  it;  nor  applied  externally  in  a 
febrile  condition  of  the  system,  or  during  the  existence  of  acute  in- 
flammation of  any  one  of  the  important  organs.  Caution  even  is 
required  in  cases  of  imperfect  convalescence  from  these  states,  lest  a 
return  of  them  might  be  provoked. 
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IV.  SULPIIURET  OF  POTASSIUM. —PoTASSII  SuLPliURE- 
TUM.  U.  S.,  Lond.,  Ed.  —  IIepar  SuLniuuis.  Did).  —  Liver  of 
Sulphur. 

Origin  and  Properties.  This  is  prepared  by  melting  together 
sulphur  and  carbonate  of  potassa.  The  carbonic  acid  escapes,  and 
the  sulphur  and  potassa  mutually  react  so  as  to  produce  sulphuret  of 
potassium  and  sulphate  of  potassa,  which  are,  therefore,  the  ingre- 
dients of  the  preparation.  The  sulphuret  contained  in  it,  and  upon 
which  its  peculiar  medical  virtues  depend,  is  supposed  to  consist  of 
three  equivalents  of  sulphur  and  one  of  potassium,  and  consequently 
to  be  a  tersulphuret  of  potassium.  In  the  recent  state,  it  is  of  a 
liver-brown  colour,  which  has  given  rise  to  its  ordinary  name.  When 
perfectly  dry,  it  is  inodorous;  but,  if  moistened,  it  acquires  a  slight 
smell  of  sulphuretted  hydrogen.  Its  taste  is  acrid,  alkaline,  bitter, 
and  very  disagreeable.  It  is  dissolved  by  water,  forming  an  orange- 
coloured  solution,  which  slowly  evolves  sujphuretted  hydrogen,  prob- 
ably through  the  action  of  the  carbonic  acid  of  the  air.  Almost  all 
acids  decompose  it,  with  the  formation  of  sulphuretted  hydrogen,  and 
the  deposition  of  the  excess  of  sulphur.  By  exposure  to  the  air,  it 
absorbs  oxygen,  the  sulphuret  is  changed  successively  into  the  hypo- 
sulphite, sulphite,  and  sulphate  of  potassa,  and  the  colour  becomes 
green,  and  ultimately  whitish. 

Effects  on  the  System.  The  effects  of  sulphuret  of  potassium  ap- 
pear to  consist  of  those  of  an  alkali,  combined  with  those  of  sulphur  or 
of  sulphuretted  hydrogen.  Locally,  it  is  irritant,  and  applied,  in  a 
concentrated  state,  to  any  sensitive  surface,  whether  external  or  in- 
ternal, will  produce  inflammation,  and  even  corrosion.  Internally, 
its  immediate  effects  depend,  in  some  degree,  upon  the  contents  of 
the  stomach.  If  there  is  acid  among  them,  this  is  neutralized,  a 
mild  neutral  salt  is  substituted  for  the  acrid  sulphuret,  and  sulphu- 
retted hydrogen  is  evolved.  If  not,  the  sulphuret  operates  directly 
on  the  stomach,  with  an  irritant  influence  proportionate  to  its  quan- 
tity, and,  being  gradually  absorbed,  produces  its  effects  on  the  con- 
stitution. Under  these  circumstances,  it  probably  enters  the  circu- 
lation in  the  condition  of  sulphuret,  and  there  reacts  with  the  oxygen 
of  the  blood  so  as  to  be  partly  converted  into  a  sulphate,  in  which 
state,  as  well  as  in  its  own  state  unchanged,  it  is  thrown  out  by  the 
emunctories.  Should  an  acid  have  been  encountered,  and  sulphu- 
retted hydrogen  have  been  evolved,  this  is  absorbed;  but,  at  the  mo- 
ment of  encountering  the  blood,  must  react  with  its  soda  so  as  to 
form  sulphuret  of  sodium,  which  then  acts  and  is  eliminated,  in  like 
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manner  as  the  sulpTiuret  of  potassium  just  referred  to.  It  seems, 
then,  that,  whichever  of  these  preparations  of  sulphur  is  taken, 
whether  the  element  itself,  sulphuretted  hydrogen,  or  one  of  the  sul- 
phurets,  and  whether  or  not  the  latter  encounters  an  acid  in  the 
stomach,  though  the  degree  of  local  irritant  effect  may  differ,  the  in- 
fluence on  the  system  at  large  is  the  same,  at  least  from  proper 
medicinal  doses. 

When  taken  duly,  sulphuret  of  potassium  acts  as  a  moderate  stimu- 
lant, increasing  the  frequency  of  the  pulse,  heat  of  skin,  and  the 
various  secretions,  particularly,  it  is  thought,  the  mucous  secretion 
and  that  of  the  liver.  Some  suppose  it  to  operate  with  a  special  in- 
fluence on  the  pelvic  viscera,  determining  the  menstrual  and  hemor- 
rhoidal flux ;  but  this,  when  observed,  is  probably  a  mere  accidental 
direction  of  a  general  influence. 

In  over-doses,  it  irritates  the  primae  viae,  sometimes  producing 
nausea,  vomiting,  and  purging;  and,  in  large  quantities,  acts  as  a 
violent  acrid  narcotic  poison ;  death  sometimes  following  in  so  short 
a  period  as  fifteen  minutes.  The  symptoms  are  severe  burning  pain 
in  the  throat  and  stomach,  perhaps  vomiting,  and  speedy  and  great 
prostration,  attended  with  convulsions.  The  best  antidote  is  proba- 
bly sulphate  or  acetate  of  zinc,  with  free  dilution.  A  joint  emetic 
and  antidotal  effect  might  be  expected.  The  state  of  system  remain- 
ing must  be  met,  in  accordance  with  the  obvious  indications. 

Therapeutic  Application.  Carefully  administered,  sulphuret  of 
potassium  may  prove  useful  in  the  complaints  before  mentioned  as 
being  benefited  by  the  use  of  sulphur.  It  has  been  particularly  re- 
commended in  chronic  affections  of  the  mucous  membranes,  attended 
with  copious  muco-purulent  discharges,  such  as  chronic  bronchitis, 
catarrh  of  the  bladder,  etc.  In  common  with  other  alkaline  sul- 
phurets,  it  has  been  used  in  pseudomeinbratious  croup,  in  the  hope  of 
modifying  the  plastic  secretion,  and  thus  favouring  the  expulsion  of 
the  membrane;  but  the  results  have  not  been  such  as  to  encourage 
its  further  employment.  Indeed,  the  medicine  is  at  present  almost 
never  prescribed  internally;  as  all  its  good  effects  can  be  obtained  by 
milder  remedies,  less  disposed  to  irritate  the  stomach,  and  less  dan- 
gerous in  over-doses. 

The  dose  is  from  two  to  six  grains,  which  may  be  given  dissolved 
in  from  four  to  eight  fluidounces  of  sweetened  and  aromatized  water, 
and  repeated  twice  daily.  It  may  also  be  administered  in  pill,  which, 
however,  is  a  less  eligible  form. 

External  Use.     It  is  chiefly  as  a  topical  or  external  remedy,  that 
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sulphurct  of  potassium  is  now  used.  It  may  be  applied  in  the  form 
of  ointment,  lotion,  or  bath. 

The  ointment  may  be  made  by  rubbing  half  a  drachm  of  the  sul- 
phuret  with  an  ounce  of  lard.  It  may  be  used  in  cutaneous  eruptions, 
as  scabies,  psoriasis,  pityriasis,  and  the  chronie  and  dry  states  of 
eczema  and  impetigo. 

Lotions  may  be  made  of  various  strengths,  from  one  drachm  or  less 
to  two  drachms  to  the  pint  of  water.  These  are  employed  in  the 
cutaneous  affections  just  mentioned,  and  also  for  injection  into  the 
7iostrils,  ears,  vagina,  urethra,  and  even  the  rectum,  in  chronic  muco- 
purulent discharges  from  these  parts. 

The  bath  is  a  much  more  important  remedy.  Artificial  sulphur- 
ous baths  generally  consist  of  a  solution  of  this  salt,  or  of  sulphuret 
of  sodium,  which  so  precisely  corresponds  in  effect  with  the  analogous 
compound  of  potassium,  that  what  is  said  of  one  may  be  considered 
as  belonging  equally  to  the  other.  I  shall  first  treat  of  the  effects  of 
these  baths,  and  then  of  their  application.  They  are  usually  applied 
warm,  or  in  various  degrees  hot;  as  the  effect  to  be  produced  is  essen- 
tially excitant,  and  consequently  is  favoured  by  an  elevation  of  tem- 
perature. 

Considerable  irritation  of  skin  is  produced,  which  reacts  on  the 
system,  and  joins  with  the  heat,  and  the  constitutional  influence  of 
the  medicine,  to  cause  a  general  excitement,  sometimes  amounting  to 
fever.  In  some  persons,  this  is  so  readily  induced  as  to  render  them 
unfit  subjects  for  the  remedy.  Not  unfrequently  the  irritation  of 
skin,  especially  if  the  solution  be  strong,  the  temperature  high,  and 
the  period  of  immersion  protracted,  is  attended  with  a  papular  or 
vesicular  eruption,  which  is  occasionally  extensive  and  painful.  This 
effect  is  by  some  administrators  of  the  remedy  considered  as  essential 
to  its  full  favourable  operation,  and  is  aimed  at  as  the  sine  qua  non 
in  the  therapeutics  of  sulphurous  bathing.  It  is  supposed  to  consti- 
tute a  sort  of  crisis,  to  be  an  indication  of  the  escape  of  offensive 
humours,  and  must  be  produced  at  all  events.  Perhaps  these  relics 
of  old  times  may  find  advocates  in  the  revived  humoralism  of  the 
day;  but,  whatever  may  be  the  theoretical  views  on  the  subject,  care 
should  be  taken  not  to  urge  their  application  too  far;  as  some  per- 
sons obstinately  resist  this  effect  of  the  remedy,  and  might  suffer 
seriously,  if  the  bath  were  strengthened,  and  persevered  in  without 
limits,  under  the  impression  of  its  necessity.  I  presume  most  thera- 
peutists would  agree  with  me  in  considering  this  affection  of  the  sur- 
face as  a  mere  result  of  irritation,  and  as  useful  no  further  than  as  it 
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might  act  revulsively  against  interior  diseases,  or  supersedingly  on 
those  of  the  skin  itself. 

If  the  object,  in  the  bathing,  be  more  to  bring  the  system  under 
the  sulphurous  influence  than  to  irritate  the  surface,  it  may  be  accom- 
plished by  the  addition  of  a  small  quantity  of  sulphuric  or  muriatic 
acid,  which  will  evolve  sulphuretted  hydrogen,  and  substitute  a  mild 
neutral  salt  for  the  acrid  and  irritating  sulphuret.  Care,  however, 
must  be  taken  to  stop  short  of  the  point  of  saturation,  if  any  effect 
on  the  surface  is  to  be  produced.  When  the  acid  is  used,  a  portion 
of  the  sulphur  is  precipitated,  as  well  as  of  sulphuretted  hydrogen 
evolved. 

These  sulphur  baths  act  by  producing  an  excitant  effect  throughout 
the  ultimate  organic  structure,  substituting  a  new  and  self-limited 
action  for  that  previously  existing;  perhaps,  as  in  the  case  of  mer- 
cury or  iodine,  changing  the  very  structure  itself  by  stimulating  the 
disintegrating  process,  and  causing  a  healthier  nutritive  deposition, 
in  the  place  of  the  diseased  tissue  removed.  In  other  words,  they 
are  an  alterative  remedy.  This  influence  is  felt  especially  in  the 
skin,  and  it  is  here,  consequently,  that  their  curative  effects  are  most 
obvious.  But,  beside  this  alterative  operation,  they  act  revulsively, 
in  relation  to  internal  diseases,  by  the  irritation  they  produce  upon 
the  surface. 

The  complaints  in  which  they  are  perhaps  most  beneficial  are  all 
old,  obstinate  cutaneous  eruptions,  in  which  the  skin  has  become 
organically  changed  by  the  disease,  with  little  or  no  remaining  tend- 
ency to  active  irritation  or  acuteness  of  inflammation.  Lepra,  pso- 
riasis, pityriasis,  old  eczema  and  impetigo,  and  obstinate  prurigo, 
are  examples  of  the  kind.  Scabies,  too,  almost  always  yields  to  this 
remedy. 

Under  sulphur,  the  various  general  or  constitutional  diseases  have 
been  mentioned  in  which  the  baths  are  most  used.  Chronic  rheu- 
matism, irregular  and  chronic  gout,  chronic  mucous  inflammations, 
whether  of  the  bronchia,  the  stomach  and  bowels,  or  the  urinary  and 
genital  passages,  consequently  chronic  catarrh,  cystirrlioea,  leiicor- 
rhoea,  diarrhoea,  and  dysentery,  scrofulous  affections  without  fever, 
and  secondary  syphilis,  constitute  a  catalogue  of  maladies,  offering 
abundant  opportunities  for  the  beneficial  influence  of  this  therapeutic 
measure.  Inertness  of  the  liver,  and  ainenorrhoea  are  often  also 
benefited  by  the  stimulant  influence  extended  to  the  hepatic  and 
uterine  functions  respectively. 

Another  important  application  of  the  sulphurous  baths  is  to  obvi- 
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ate  the  poisonous  effects  of  lead  on  tlic  .system.  J3nt  enou^li  has 
been  said  on  this  subject  under  lead.  (See  vol.  i.  p.  153.) 

Contra-indications  are  offered,  as  before  stated,  by  fever,  acute 
inilamniations,  and  tendencies  to  higli  vascular  irritation ;  and,  wlien- 
ever  the  bath  is  observed  to  develop  these  conditions,  it  should  be 
suspended  for  a  time,  or  abandoned. 

The  ordinary  strength  of  the  bath  is  four  ounces  of  the  sulphuret 
to  thirty  gallons  of  water;  but,  to  meet  special  cases,  it  may  be 
diminished  down  to  two  ounces  or  increased  to  six.  The  patient  may 
remain  in  the  bath  from  half  an  hour  to  two  or  three  hours;  and  the 
bathing  may  be  repeated  daily,  or  less  frequently  as  the  case  may 
require.  Care  should  be  taken,  when  an  acid  is  added,  that  sulphu- 
retted hydrogen  should  not  be  so  copiously  evolved  as  to  occasion 
serious  inconvenience  if  inhaled.  The  bath  should  be  prepared  in  a 
wooden  tub. 


VI.    COLCHICUM. 

COLCHICUM  ROOT.  — CoLCHici  Radix.  Z7.^.  — Colchici 
CoRMUS.  Lond.,  Ed. 

COLCHICUM  SEED.  — CoLciiici  Semen.  U.S.,  Lond.  —  Qoh- 
CHici  Semina.  Ed. 

Origin.  Colchicum  is  the  product  of  Colehicum  autumnale,  a 
beautiful  little  plant  commonly  called  meadow  saffron,  which  grows 
"wild  in  Europe,  where  it  is  also  cultivated  for  medical  use.  The  root, 
or,  in  botanical  language,  the  cormus,  formerly  called  the  bulb,  is  in 
perfection  in  the  summer,  near  the  close  of  which  it  puts  forth  an 
offset,  which  grows  at  the  expense  of  the  maternal  cormus,  and  sends 
up  flowers  in  the  autumn.  In  the  following  spring,  the  old  cormus 
has  shrunk  considerably,  and  gradually  goes  on  diminishing  till  it 
perishes;  while  the  new  one  flourishes,  sends  up  the  fruit  and  leaves, 
and  attains  its  full  growth  in  summer.  It  is  generally  thought  that 
the  virtues  of  the  root  depend  very  much  upon  the  stage  of  its  growth, 
and  that  the  proper  period  for  collecting  it  is  from  the  early  part  of 
June  to  the  middle  of  August;  as,  before  that  time,  it  has  not  become 
fully  developed,  and  afterwards  deteriorates  by  giving  up  its  sub- 
stance to  its  offspring.  All  parts  of  the  plant,  the  leaves,  flowers, 
and  fruit,  possess  medical  virtues,  as  well  as  the  cormus;  but  it  is 
only  this  and  the  seeds  that  are  recognized  as  officinal. 
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1.  CoLCHicuM  Root.  When  fresh.,  this  is  shaped  somewhat  like 
the  bulb  of  the  tulip,  though  rather  smaller,  is  covered  by  a  brown 
membranous  coating,  is  white,  solid,  and  fleshy  within,  and  contains 
an  acrid  milky  juice.  After  being  dried,  and  deprived  of  its  coat- 
ing, which  easily  separates,  it  appears  rounded  on  one  side,  and 
somewhat  flattened  on  the  other,  where  there  is  generally  a  vertical 
groove  running  from  the  top  to  the  bottom  of  the  cormus.  Gen- 
erally, however,  before  being  dried,  it  is  cut  into  thin  transverse 
slices,  sometimes  into  vertical  slices,  in  which  state  it  is  usually  kept 
in  our  shops.  These  slices,  if  transverse,  are  circular,  with  a  notch 
on  one  side;  if  vertical,  are  heart-shaped.  They  are  a  little  more 
than  a  line  in  thickness;  and  their  cut  surface  has  a  grayish-white 
colour,  and  starchy  appearance.  They  have  little  smell,  but  a  hot, 
acrid,  bitter  taste,  and  yield  their  virtues  readily  to  vinegar,  wine,  or 
spirit.  They  are  injured  by  keeping,  and  are  very  apt  to  be  of  infe- 
rior quality,  either  from  this  cause,  or  from  original  defect  in  the 
cormus.  The  best  test  of  their  efiicacy  is  the  degree  in  which  they 
possess  the  bitter  taste.* 

2.  CoLCHicuM  Seeds.  These  are  collected  in  the  summer,  when 
quite  ripe.  They  are  about  the  eighth  of  an  inch  in  diameter,  of  a 
reddish-brown  colour  more  or  less  dark  on  the  outside,  whitish 
within,  and  similar  in  appearance  to  black  mustard  seed.  They 
are  inodorous,  and  have  an  acrid  bitter  taste.  Like  the  cormus, 
they  readily  yield  their  virtues  to  vinegar,  wine,  or  spirit.  They 
are  less  apt  to  suffer  deterioration  in  drying,  or  by  time. 

Active  Principle.  The  activity  of  colchicum  depends  on  a  pecu- 
liar alkaline  principle  called  colchicia,  which,  when  first  discovered, 
was  supposed  to  be  identical  with  veratria,  but  which  Geiger  and 
Hesse  demonstrated  to  be  quite  distinct.  For  the  mode  of  prepar- 
ing it,  and  its  characteristic  properties,  see  the  U.  S.  Dispensatory. 
Independently  of  other  peculiarities,  it  differs  from  veratria  in  being 

*  From  experiments  made  by  Professor  SchrofT,  of  Vienna,  it  would  appear  that 
some  of  our  notions,  on  the  subject  of  the  relative  value  of  the  bulb  and  seeds,  and 
the  proper  season  for  gathering  the  bulb,  must  be  modified.  He  found  that  the  dried 
bulb,  dug  in  the  autumn,  is  superior  in  efficacy  to  the  seeds;  that  the  bulb  dug  in 
the  autumn,  and  dried  simply  by  exposure  to  the  sun  and  air,  loses  none  of  it3 
strength  either  in  the  drying  process,  or  subsequently  by  keeping;  that  the  dried 
bulb  is  stronger  than  the  fresh  in  equal  weights;  and  that  both  fresh  and  dried 
bulbs  are  much  stronger  dug  in  the  autumn  than  in  the  summer.  The  drying  of  the 
whole  bulb  by  exposure  to  the  sun,  and  in  the  open  air,  is  better  than  any  other 
method;  and  good  bulbs,  kept  free  from  insects  and  other  avoidable  source  of  in- 
jury, will  retain  their  virtues  unimpaired  for  several  years.  {Am.  Journ.  of  Pharm., 
July,  1857,  p.  324,  from  Oesler.  Zciischr.  far  pract.  Ildlkunde.) — Note  to  the  second 
edition. 


CHAP.  III.]  coLcmcuM.  397 

crjstiillizablo,  soluble  in  water,  and  destitute  of  acrid  and  sternuta- 
tory properties.  It  must  be  a  powerful  poison,  as  one-tenth  of  a 
grain  killed  a  young  cat  in  twelve  hours.  It  exists  in  the  seeds  and 
cormus,  and  probably  in  all  parts  of  the  plant.* 

1.  Effects  on  the  System. 

Colchiciim  is  locally  somewhat  irritant;  but  not  violently  so.  In 
moderate  medicinal  doses,  it  is  believed  often  to  act  beneficially  in 
disease,  without  in  any  discoverable  manner  deranging  the  healthy 
functions.  Hence  it  must  be  considered  as  an  alterative;  and,  as 
it  is  given  with  a  view  more  to  on  influence  of  this  kind  than  for  its 
sensible  effects,  it  would  appear  properly  to  belong  to  the  present 
class. 

More  largely  given,  it  produces  very  sensible  and  important 
effects.  One  of  the  first  and  most  common  of  these  is  nausea;  and 
there  are  few  medicines,  the  nauseating  effect  of  which  is  more  dis- 
tressing to  the  patient.  It  is  also  very  apt  to  purge,  and  in  con- 
siderable doses  to  vomit;  and,  if  given  to  a  certain  amount,  usually 
produces  both  active  vomiting  and  purging,  with  oppressive  nausea, 
and  great  feelings  of  weakness  and  prostration. 

When  not  carried  off  by  purging,  it  has  a  tendency  to  act  on  the 
secretions,  and  may  indeed  be  looked  on  as  a  universal  secretory 
stimulant,  acting  on  some  one  of  the  functions  preferably,  or  on  two 
or  more  jointly,  according  to  the  special  circumstances  of  the  case. 

*  Professor  Schroff,  of  Vienna,  has  communicated  the  following  results  of  experi- 
ments made  by  M.  Heinrich,  on  his  own  person,  with  colchicia.  One-hundredth  of  a 
grain  soon  produced  nausea,  which  lasted  for  several  hours;  and  the  pulse  was  re- 
duced in  the  first  two  hours  eleven  pulsations  in  the  minute.  Eight  hours  after  the 
first  dose,  he  took  one-fiftieth  of  a  grain.  Until  after  three  hours  and  a  half,  no 
effect  was  produced  except  eructations  and  a  slightly  increased  flow  of  saliva.  After 
this  there  were  nausea  and  griping  pains  in  the  bowels,  which  ended  in  violent 
vomiting  and  purging.  The  vomiting  continued  more  or  less  for  several  hours,  and 
was  followed  by  eructations,  nausea,  and  total  loss  of  appetite,  lasting  four  days, 
with  tympanitic  abdomen,  gurgling,  sensitiveness  to  pressure,  griping  pains,  and  a 
disposition  to  diarrhoea.  The  day  following  the  taking  of  the  alkaloid,  there  were 
shivering  and  fever,  which  continued  for  several  hours,  obviously  owing  to  in- 
flammation of  the  bowels.  He  was  confined  to  his  bed  most  of  the  time  for  four 
days.   {B.  and  F.  Medico-Chir.  Rev.,  Jan.  1858,  p.  191.) 

Some  doubt  has  been  thrown  by  L.  Oberlin  upon  the  claims  of  colchicia,  as  pro- 
cured by  the  process  of  Geiger  and  Ilesse,  to  be  the  pure  active  principle  of  colchi- 
cum.  By  a  simple  treatment  (see  U.  S.  Disp.,  11th  ed.  p.  284)  he  obtained  from  it 
a  crystallizable  product,  neither  acid,  alkaline,  nor  saline,  wliich  possessed  power- 
fully poisonous  properties,  and  must,  if  his  observations  may  be  relied  on,  form  one 
at  least  of  the  active  constituents  of  the  drug.  Oberlin  proposes  to  call  it  colchicin. 
It  consists  of  nitrogen,  carbon,  hydrogen,  and  oxygen.   [Note  to  the  second  edition.) 
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It  most  strikingly  aifects  the  skin  and  kidneys,  sometimes  producing 
copious  diuresis,  sometimes  not  less  copious  diaphoresis,  being  most 
disposed  to  the  former  effect  when  the  patient  is  about,  and  drinks 
freely  of  cold  water;  to  the  latter,  when  he  is  warm  in  bed,  and 
especially  when  its  use  is  conjoined  with  that  of  an  opiate,  or  warm 
drinks,  or  both.  Occasionally  it  is  said  to  cause  profuse  salivation. 
It  is  thought  also,  in  some  instances,  to  stimulate  the  hepatic  and 
bronchial  secretions,  and  to  act  as  an  emmenagogue.  Some  have 
ascribed  to  it  the  property  of  promoting  uterine  contraction,  and 
thus  hastening  protracted  labours.  These  latter  effects,  however, 
are  only  occasional,  and  cannot  be  relied  on. 

Colchicum  has  been  supposed  to  have  the  properties  of  diminishing 
the  frequency  of  the  pulse,  and  abating  pain,  by  a  direct  influence, 
independent  of  its  nauseating  or  evacuant  operation;  but,  though  it 
often  undoubtedly  produces  the  effects  referred  to,  it  is  by  no  means 
ascertained  that  they  are  not  secondary  results ;  and,  in  relation  to 
the  relief  of  pain,  I  am  quite  convinced,  from  my  own  observation, 
that,  when  experienced,  it  is  always  a  consequence  of  some  ante- 
cedent action.  I  am,  however,  disposed  to  think  that  the  medicine 
lias  a  sedative  influence  on  the  heart,  probably  through  the  organic 
nervous  centres. 

Sometimes  symptoms  of  nervous  disorder  are  experienced  during 
the  action  of  colchicum,  such  as  headache,  and  feelings  of  weakness 
and  depression;  but  they  are  not  different  from  what  might  readily 
be  supposed  to  depend  on  nausea,  or  other  gastric  disorder. 

Certain  individuals  are  extremely  susceptible  to  the  influence  of 
colchicum,  being  much  nauseated,  vomited,  and  greatly  distressed, 
by  doses  which  in  general  produce  no  sensible  effects  whatever. 

Poisonous  Effects.  Colchicum  is,  in  large  doses,  a  violent  and 
extremely  fatal  poison,  and  numerous  instances  of  death  are  on 
record  from  its  having  been  taken  by  accident,  especially  in  conse- 
quence of  mistaking  its  vinous  or  spirituous  preparations  for  wine 
or  ardent  spirits.  The  symptoms  almost  univei'sally  produced  are 
nausea  and  violent  vomiting,  usually  coming  on  in  about  half  an 
hour,  followed  by  excessive  purging;  and  the  two  continue  in  gen- 
eral, till  near  the  close.  Along  with  them  are  burning  sensations  in 
the  oesophagus  and  stomach,  excessive  thirst,' abdominal  pains,  tenes- 
mus, feelings  of  great  weakness,  and  extreme  prostration,  as  indi- 
cated by  the  hurried  respiration,  the  feeble  and  almost  absent  pulse, 
and  cold  extremities.  Death  usually  occurs  within  twenty-four 
hours,  and  is  rarely  postponed  beyond  the  second  day.     In  some 
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cases  purging  is  absent.  In  general  tlic  intellect  remains  clear  till 
the  last,  and  death  is  not  preceded  by  convulsions.  In  a  very  few 
instances,  headache,  stupor,  and  delirium  have  been  mentioned 
among  the  symptoms;  but  not  more  frequently,  nor  in  greater  de- 
gree, than  might  be  referred  to  the  sympathetic  effect  of  the  gastro- 
intestinal disorder.  Four  autopsies  made  by  Dr.  Casper  at  Berlin, 
and  five  by  M.  Jules  lloux  at  Toulon,  gave  the  following  results. 
The  blood  was  of  a  dark,  cherry-red  colour,  or  like  that  of  currant- 
jelly,  and,  according  to  Dr.  Casper,  was  of  a  thick  consistence.  The 
ascending  vena  cava  was  greatly  distended  with  blood  in  all  the  cases; 
the  kidneys  were  much  congested;  the  brain  was  also  congested;  but 
the  lungs  were  normal.  In  the  cases  of  Dr.  Casper,  the  right  side  of 
the  heart  was  full  of  blood,  in  those  of  M.  Roux,  that  organ  was 
flaccid,  and  contained  a  little  dark  blood  sometimes  coagulated.  The 
liver  was  in  some  instances  congested,  in  others  not.  In  M.  Iloux's 
cases  the  spleen  and  portal  vein  were  congested;  the  stomach  and 
bowels  were  in  two  of  the  cases  quite  normal,  in  one  merely  con- 
gested, and  in  the  others  reddened  or  much  softened,  indicating 
gastro-enteritis,  but  not  ulcerated.  The  absence  of  inflammation  of 
the  stomach  has  been  noticed  in  other  cases.  {Lond.  Med.  Times  and 
Gaz.y  June,  1855,  p.  605.)  Death  has  been  caused,  in  one  instance, 
by  two  drachms  and  a  half  of  the  tincture  of  colchicum ;  and,  in 
another  instance,  the  same  result  followed  the  medical  administra- 
tion of  three  drachms  and  a  half  of  the  wine.  (^Taylor  on  Poisons.) 
In  general,  more  than  an  ounce  of  the  wine  has  been  taken  in  the 
fatal  cases. 

In  the  treatment  of  the  poisoning,  after  the  free  use  of  demulcent 
drinks  to  wash  out  the  stomach,  opiates  should  be  given  by  the  mouth 
or  rectum,  strong  sinapisms  applied  over  the  abdomen,  and  stimu- 
lants, such  as  wine-whey,  administered,  if  necessary  to  prevent  death 
from  prostration. 

Mode  of  Operation.  It  is  most  probable  that  colchicum  produces 
its  effects,  even  the  purging  and  vomiting,  through  absorption,  the 
active  principle  being  taken  into  the  circulation,  and  operating 
through  the  blood,  either  directly  on  the  parts  affected,  or  primarily 
on  the  organic  nervous  centres  which  govern  the  functions.  In  favour 
of  this  view  is  the  length  of  time  which  elapses  before  the  emetic 
effect  is  produced,  unlike  in  this  respect  the  operation  of  the  more 
acrid  emetics,  as  sulphate  of  copper;  the  intense  nausea  and  prostra- 
tion produced  by  large  doses;  and  the  fact,  stated  by  Sir  E.  Home, 
that  by  IGO  drops  of  the  wine  injected  into  the  jugular  vein  of  a  dog, 
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the  same  symptoms  of  vomiting,  purging,  and  prostration,  as  from 
the  poison  taken  into  the  stomach  in  man,  were  observed,  and,  after 
death,  universal  inflammation  of  the  gastric  mucous  membrane. 
The  increased  secretion  is  the  obvious  result  of  the  acrid  principle 
introduced  into  the  circulation,  and  seeking  an  outlet  from  the  sys- 
tem by  the  various  emunctories. 

The  absence  of  symptoms  of  proper  nervous  disorder  proves  that 
the  medicine  does  not  act  directly  on  the  cerebral  centres,  or  those 
of  animal  life,  and  that  it  cannot,  therefore,  rank  with  the  narcotics. 
The  probability  is,  that  it  immediately  depresses  the  heart  and  lungs, 
through  the  nervous  centres  in  the  medulla  oblongata;  and  this  de- 
pression may  be  so  great,  from  over-doses,  as  to  suspend  the  func- 
tion of  these  organs.  The  fatal  effects  of  poisonous  doses  are  more 
rapid  than  can  be  accounted  for  by  the  simple  impression  on  the 
stomach  and  bowels,  which,  though  sometimes  inflamed,  are  in  other 
instances  quite  sound;  while  the  most  violent  and  even  corrosive 
action  of  such  medicines  as  arsenic  and  the  mineral  acids,  completely 
disorganizing  as  they  do  the  gastric  membrane,  often  allow  the  patient 
to  linger  for  several  days. 

Is  it  possible  to  approach  to  a  solution  of  the  question,  as  to  the 
nature  of  the  alterative  action  of  colchicum?  Some  observations, 
made  upon  the  character  of  the  urine  under  its  influence,  tend  to 
throw  light  upon  the  subject.  Many  years  since  it  was  asserted  by 
Professor  Chelius,  of  Heidelberg,  that  colchicum,  given  during  the 
existence  of  gout  and  rheumatism,  occasioned  a  great  increase  of 
uric  acid  in  the  urine.  This  was  afterwards  stated  by  Dr.  Graves, 
of  Dublin,  not  to  be  a  constant  result ;  but  comparatively  recent 
experiments  by  -Dr.  Maclagan,  of  Edinburgh,  tend  strongly  to  con- 
firm the  statements  of  Chelius.  Dr.  Maclagan  examined  the  urine 
before  and  after  the  use  of  colchicum,  in  a  considerable  number  of 
rheumatic  cases,  and  uniformly  found  both  the  urea  and  uric  acid  in 
the  urine  greatly  increased.  In  two  instances,  which  he  reports  in 
detail,  the  increase  was  gradual  from  the  beorinnino-  to  the  close  of 
the  administration  of  the  remedy.  In  one  case,  it  was  from  10.49 
parts  of  urea  and  .257  parts  of  uric  acid  in  1000  of  the  urine,  at 
starting,  to  17.635  of  the  former  and  1.034  of  the  latter,  on  the 
eighteenth  day;  in  the  second  case,  from  6.358  and  .097  in  the  be- 
ginning, to  16.824  and  .936  on  the  twelfth  day.  Thus,  the  urea  was 
more  than  doubled,  on  the  average  of  the  two  cases,  and  the  uric 
acid  more  than  quintupled.  At  the  same  time,  the  blood  which,  at 
starting,  in  one  of  the  cases  contained  a  little  both  of  urea  and  uric 
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acid,  at  the  close  of  the  experiment  did  not  exliibit  a  trace  of  cither. 
{Ed.  Montlihj  Journ.  of  3Ied.  ScL,  N.  S.,  v.  231.)  Similar  results 
were  obtained  by  Dr.  AVm.  A.  Hammond,  of  the  U.  S.  Army,  who 
found  colchicum  the  only  one,  out  of  several  diuretics  employed, 
which  increased  the  quantity  of  solid  matters,  organic  and  inorganic, 
discharged  with  the  urine.  Before  the  exhibition  of  colchicum,  the 
average  daily  discharge  of  organic  matters  by  urine,  for  three  days, 
was  33.20  grammes;  for  the  three  following  days,  under  the  use  of 
the  colchicum,  it  was  42.04  grammes,  or  a  daily  average  increase  of 
about  26  per  cent.  {Proceed,  of  Acad,  of  Wat.  Sci.,  Nov.  1858.)*  It 
has  been  inferred,  from  these  observations,  that  colchicum  cures  gout 
and  rheumatism  by  causing  an  evacuation  of  the  urea  and  uric  acid, 
existing  in  the  blood  in  these  complaints.  I  infer  something  more. 
The  increase  was  not  merely  sufficient  to  deprive  the  blood  of  the 
accumulation,  arising  from  a  previously  defective  elimination;  but  it 
was  greatly  in  excess  beyond  the  ordinary  normal  amount  excreted 
in  health.  Thus  Becquerel  states  the  average  urea  in  health  at 
12.102  in  1000  and  uric  acid  at  0.398,  which  is  very  much  less  than 
the  amount  eliminated  in  the  above  cases  under  the  influence  of  col- 
chicum. It  would  appear,  therefore,  that  colchicum  has  the  property 
of  increasing  the  production  of  urea  and  uric  acid;  in  other  words, 
of  accelerating  the  jjrocess  of  normal  change  or  disintegration  of  the 
tissues ;  thus  assimilating  it,  according  to  the  views  I  have  presented, 
to  the  other  great  alteratives,  which  prove  most  efficient  in  the  treat- 
ment of  disease.  This  property  of  hastening  the  disintegrating  pro- 
cess seems  to  be  connected  with  the  acrid  property,  which  renders 
all  these  bodies  more  or  less  stimulant  to  the  secretions  in  general. 
The  experiments,  however,  with  colchicum,  as  with  the  other  altera- 
tives in  this  relation,  require  extension.  Should  it  be  found  that  an 
ordinary  effect  of  colchicum  is  to  increase  the  urea  and  uric  acid  in 
the  urine,  in  health  as  well  as  during  the  existence  of  rheumatism, 
the  result  will  be  confirmatory  of  these  views. 

2.  Therapeutic  Application. 
Colchicum  was  probably  known  to  the  ancients;   though  some 
doubt  is  entertained  whether  it  was  the  particular  species  now  em- 
ployed, or  another  of  the  same  genus,  which  is  referred  to  by  their 

*  It  should  be  stated  here  that  Dr.  Garrod  has  drawn  different  conclusions  from 
his  observation  of  three  or  four  cases,  liaving  found  that  colchicum  rather  dimin- 
ished the  excretion  of  uric  acid,  and  had  no  marked  effect  on  that  of  urea.   [Lancet, 
Am.  ed.,  Sept.  18-58,  p.  194.) — Xole  to  the  second  edition. 
VOL.  II. — 26 
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medical  writers.  But,  Avhatever  may  have  been  known  of  the  medi- 
cine, it  was  entirely  lost  sight  of  until  again  brought  before  the  notice 
of  the  profession  by  Storck,  of  Vienna,  who,  in  a  treatise  published 
in  1763,  recommended  it  as  a  useful  remedy  in  dropsy  and  other 
diseases.  For  a  short  time  it  enjoyed  considerable  reputation  as  a 
diuretic  and  expectorant;  but  had  again  passed  into  disuse,  when 
the  supposed  discovery,  that  it  was  the  active  ingredient  of  the  eau 
medicinale  cCHusson,  a  secret  remedy,  famous  in  the  cure  of  gout, 
once  more  revived  its  reputation,  and  gave  it  a  place  among  our 
most  valuable  medicines,  which  it  has  ever  since  held,  and  is  not 
likely  soon  to  lose.  This  eau  medicinale  was  prepared  by  a  French 
military  officer,  named  Husson,  in  the  latter  part  of  the  last  cen- 
tury, and  proved  so  successful  as  an  antiarthritic  remedy,  that  many 
attempts  were  made  to  discover  its  source  and  composition.  It  was 
soon  found,  as  originally  stated  by  M.  Husson,  to  be  of  vegetable 
origin ;  and,  so  early  as  1782,  MM.  Cadet  and  Parmentier  announced 
that  it  was  a  vinous  infusion.  The  claim  was  advanced,  in  favour  of 
several  plants,  of  being  the  chief  ingredient,  in  consideration  of  simi- 
larity of  effects;  and,  among  them,  of  white  hellebore  and  colchicum. 
Mr.  Want,  of  London,  put  forth  the  claim  of  the  latter  medicine ; 
and  circumstances,  independently  of  its  effects,  have  given  colour  to 
the  opinion  of  its  identity  with  that  celebrated  nostrum.  At  all 
events,  it  has  been  found  practically  to  answer  the  same  purpose; 
so  that  we  now  no  longer  hear  of  the  eau  medicinale,  except  in  its 
relations  with  the  new  remedy. 

1.  Gout.  It  seems  to  me  impossible  to  doubt,  that  colchicum  has 
peculiar  efficacy  in  the  treatment  of  gout.  No  one  now  claims  for  it 
the  power  of  eradicating  that  disease,  when  firmly  seated.  In  most 
instances,  the  diathesis  forms  an  inherent  part  of  the  constitution 
derived  from  the  parent.  It  is  a  modification  stamped  upon  the 
original  organic  constituents  of  the  frame,  and  we  might  as  well 
attempt  to  eradicate  a  temperament,  as  to  remove  the  inherited 
gouty  diathesis.  But  that  the  remedy  has  a  powerful  effect  in  mod- 
erating, and  even  controlling  the  gouty  paroxysm,  and  other  symp- 
tomatic demonstrations  of  the  concealed  disease,  is  proved,  I  think, 
beyond  all  reasonable  controversy,  by  the  almost  united  testimony 
of  the  practitioners  who  have  employed  it,  and  the  host  of  sufferers 
who  have  experienced  and  daily  experience  its  benefits.  It  has  been 
said  that  any  other  medicine,  or  combination  of  medicines,  acting 
equally  on  the  stomach  and  bowels,  and  the  various  secretions,  would 
prove  equally  effectual;  but  this  statement  is  at  once  contradicted 
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by  the  fact,  tliat  all  oilier  known  medicines  of  similar  powers,  and 
almost  all  possible  combinations  of  medicines,  have  been  tried,  and 
all  abandoned  for  this  one,  -which  has  now  maintained  its  ground  for 
more  than  forty  years.  "VVe  might  as  well,  it  seems  to  me,  deny  the 
superior  powers  of  opium  as  an  anodyne  and  soporific,  as  to  deny 
the  peculiar  efficacy  of  colchicum  in  gout. 

At  one  time  it  was  feared  that,  like  the  temporary  expedients 
before  and  still  occasionally  used,  it  might  afford  present  relief  at 
the  expense  of  future  injury ;  that  the  paroxysm,  though  suppressed, 
would  be  likely  to  return  sooner,  and  with  greater  severity,  than  if 
it  had  been  left  to  its  ordinary  course;  and  that,  in  the  end,  life 
would  be  shortened.  But  experience  has  not  confirmed  these  appre- 
hensions. There  are  few,  I  presume,  who  look  upon  gout  with  the 
same  fears  as  formerly.  We  have  found  a  remedy  which  not  only 
relieves  the  sufferings  of  the  disease,  but  tends  to  prevent  injury  to 
the  constitution,  by  obviating,  in  a  considerable  degree,  the  wear  and 
tear  of  the  paroxysms.  It  does  not  operate  merely  by  removing  the 
inflammatory  symptoms,  as  bleeding,  purging,  and  cold  water  will 
often  do,  but  it  removes  them  safely;  because  it  modifies  that  very 
condition,  which  gives  rise  to  the  paroxysm.  This  is  its  peculiar 
excellence.  It  answers,  in  some  degree,  the  purposes  of  the  paroxysm 
itself,  by  removing  for  a  time  the  morbid  condition,  which  period- 
ically and  inevitably  accumulates  under  the  influence  of  the  diathesis. 
The  humoral  physicians  explain  this  result  upon  the  supposition,  that 
it  causes  the  elimination  from  the  blood  of  the  uric  acid,  or  some 
other  principle  which  they  suppose  to  be  the  materies  morbi,  and  the 
presence  of  which  in  the  blood  produces  all  the  phenomena  of  the 
disease.  But,  considering  the  great  frequency  with  which  uric  acid 
is  thrown  out  from  the  system  abundantly,  and  of  course  must  have 
existed  in  the  blood  before  being  thrown  out,  without  the  existence  of 
one  peculiar  gouty  symptom,  we  are,  I  think,  justified  in  concluding, 
that  this  acid  is  present  in  the  blood  in  gout  as  in  -other  complaints, 
simply  as  one  of  the  incidents  of  the  disease,  and  that  its  mere  elim- 
ination from  the  blood  has  little  to  do  with  the  cure.  The  proba- 
bility is,  that  colchicum  operates  as  an  alterative  in  the  relief  of 
gout,  changing  the  condition  of  the  organic  structure,  possibly,  as 
before  suggested,  by  stimulating  the  disintegration  of  the  tissues, 
and  thus  removing  for  a  time  the  very  substratum  upon  which  the 
paroxysm  rests.  If  it  be  true,  as  the  observations  of  Chelius,  Mac- 
lagan  and  Hammond  render  probable,  that  colchicum  produces  an 
increase  in  the  discharge  of  urea  and  uric  acid,  far  beyond  the  normal 
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amount,  the  fact  would  go  far  to  show  that  there  is  some  basis  for 
this  view  of  its  remedial  influence. 

It  was  at  first  supposed  that,  in  order  to  suppress  the  gouty  par- 
oxysm, it  was  necessary  to  administer  the  colchicum  largely,  so  as 
to  produce  active  vomiting  and  purging,  at  least  the  latter;  and  cer- 
tainly a  more  speedy  effect  is  obtained  in  this  way;  but  the  united 
voice  of  experience  is  at  present  in  favour  of  a  more  moderate  use  of 
the  remedy,  which  is  thus  safer  and  less  disagreeable,  and  in  the  end 
not  less  effectual.  My  own  method  of  using  it  is,  after  the  evacua- 
tion of  the  bowels,  to  administer  twenty  drops  of  the  ofiicinal  wine  of 
the  root  every  four  hours,  until  some  evidence  of  its  action  is  shown, 
either  by  nausea,  disturbance  of  bowels,  or  increased  secretion  from 
the  skin  or  kidneys;  and  then  to  sustain  such  an  amount  of  these 
effects  as  may  consist  perfectly  with  the  comfort  of  the  patient; 
considering  them  not  as  means  of  relief,  so  much  as  mere  proofs  that 
the  medicine  is  acting.  Should  no  obvious  effects  take  place,  the 
dose  should  be  increased ;  if  uncomfortable  nausea  or  much  purgation 
be  produced,  it  should  be  reduced,  or  the  medicine  omitted  for  a  time. 
It  will  often  be  found  desirable  to  obviate  its  emetic  and  purgative 
tendencies,  and  give  it  a  direction  to  the  skin,  by  combining  it  with 
some  preparation  of  opium,  as  the  solution  of  sulphate  of  morphia. 
This  is  especially  proper  when  the  general  state  of  the  constitution 
is  feeble,  and  the  disease  is  disposed  to  the  changeable  or  neuralgic 
forms.  On  the  contrary,  should  the  bowels  be  constipated,  fever 
exist,  and  the  general  state  of  the  system  be  tolerably  vigorous,  it 
may  be  proper  to  combine  the  preparation  of  colchicum  with  a  purga- 
tive, as  magnesia,  the  sulphate  of  magnesia,  or  infusion  of  senna,  or 
two  or  more  of  these  together. 

It  is  not  only  in  the  regular  gouty  paroxysm  that  colchicum  is  use- 
ful. It  is  probably  not  less  efficacious  in  the  various  other  morbid 
affections  in  which  the  diathesis  occasionally  explodes,  whether  inflam- 
matory or  nervous.  The  only  contra-indication  is  irritation  of  the 
stomach,  and  that  sort  of  irritation  which  shows  itself  by  nausea  and 
vomiting;  and  even  here  the  remedy  may  sometimes  be  used  with 
advantage,  in  the  form  of  enema  with  opiates. 

Unfortunately,  the  influence  of  the  remedy  is  sometimes  impaired 
by  the  habit  of  using  it;  but  it  is  still  the  most  efficient  to  which 
recourse  can  be  had;  and  the  fact  should  serve  to  put  us  upon  our 
guard  against  its  early  abuse.  In  chronic  gout,  it  is  less  efficacious 
than  in  the  acute  form;  but  even  here  will  often  serve  greatly  to 
relieve  the  patient.     It  is  advised,  at  present,  by  those  most  experi- 
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enced  in  its  use,  not  to  omit  tlie  remedy  witli  tlio  first  subsidence  of 
the  symptoms;  but  to  go  on  with  it,  in  gradually  diminishing  doses, 
until  the  paroxysm  has  wholly  passed  away,  and  indeed  for  some  time 
afterwards. 

2.  JiJieuviatism.  From  the  use  of  colchicum  in  gout  to  its  use  in 
rheumatism  the  transition  ^Yas  obvious;  and  many  have  found  it 
scarcely  less  efficacious  in  the  latter  than  in  the  former  affection.  I 
confess  that  my  experience  does  not  conform  with  theirs.  In  acute 
rheumatism,  though  I  have  used  it  considerably,  I  have  been  able  to 
discover  from  it  no  greater  effect  than  from  any  other  medicine,  which 
would  equally  affect  the  bowels  and  the  secretions.  I  do  not  think  I 
have  ever  seen  it  arrest  at  once,  or  materially  shorten  a  case  of  the 
disease;  and  for  some  years  I  have  almost  abandoned  its  use.  Nor 
is  it  much  more  effectual  in  fixed  chronic  rheumatism.  But  there  are 
intermediate  conditions  of  the  disease,  coming  under  the  denomina- 
tion of  subacute  rheumatism,  sometimes  seated  in  the  muscles,  some- 
times in  the  joints,  and  often  internal,  and  much  disposed  to  change 
its  position,  in  which  the  medicine  has  seemed  to  me  to  have  been 
occasionally  very  useful,  especially  combined  with  morphia.  The 
same  remark  is  applicable  to  the  nervous  or  neuralgic  forms.  Of 
course,  the  remedy  is  peculiarly  applicable  to  those  intermediate 
forms,  seemingly  in  part  gout  and  in  part  rheumatism,  which  are 
generally  designated  as  rheumatic  gout,  or  gouty  rheumatism. 

3.  Acute  Cutaneous  Eruptions.  In  acute  attacks  of  skin  diseases, 
as  lichen,  prurigo,  herpes,  urticaria  and  other  rashes,  etc.,  colchicum 
may  sometimes  be  used  with  advantage;  and,  when  these  affections 
occur  in  gouty  individuals,  should  generally  be  added  to  other  reme- 
dies, as  they  are  often,  under  such  circumstances,  nothing  more  than 
one  of  the  protean  forms  in  which  that  disease  shows  itself.  But, 
even  without  this  complication,  the  medicine  may  sometimes  prove 
useful  in  these  complaints,  through  its  ordinary  evacuant  and  eliraina- 
tive  properties. 

4.  Fevers,  and  Inflammatory  Diseases  generally.  From  its  influ- 
ence on  the  bowels  and  the  secretions,  but  chiefly  in  consequence  of 
a  supposed  direct  depressing  power  over  the  circulation,  colchicum 
has  been  recommended  in  these  affections ;  but  its  tendency  to  disturb 
the  stomach  is  a  strong  contra-indication;  and,  as  we  are  in  posses- 
sion of  other  more  powerful  and  more  easily  managed  antiphlogistic 
remedies,  it  is  little  employed.  It  is  wholly  inapplicable  to  typhoid 
cases. 

5.  Dropsy.     This  is  the  disease  in  which  the  medicine  was  origin- 
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ally  used  by  Storck,  and  in  which  it  was  at  one  time  thought  to  pos- 
sess extraordinary  powers.  When  it  operates  actively  as  a  diuretic, 
it  may  certainly  prove  useful  in  the  removal  of  dropsical  eflfusions; 
but  this  effect  cannot  be  relied  on;  and  its  disturbing  influence  on  the 
stomach  and  bowels,  when  urged  somewhat  strongly,  would  render  it 
frequently  inappropriate.  It  is  much  inferior  in  efficacy  to  several 
other  diuretics,  and  has  no  superior  power,  that  I  am  awar^  of,  to 
recommend  it  in  this  aflFection  generally.  When,  however,  as  often 
happens,  dropsy  is  associated  with,  or  dependent  on  gouty  disease, 
colchicum  may  with  great  propriety  be  administered  in  connection 
with  the  more  certain  diuretics.  It  has  been  particularly  recommended 
in  dropsical  collections  in  the  pericardium  and  chest,  conjoined  with 
rheumatic  or  gouty  cardiac  disease. 

6.  Asthma  and  Pectoral  Diseases.  The  possession  of  expectorant 
properties  has  recommended  colchicum  in  cases  of  bronchial  disease; 
and  it  has  been  thought  specially  useful  in  chronic  bronchitis  asso- 
ciated with  asthmatic  phenomena,  as  in  the  affection  formerly  denomi- 
nated humoral  asthma.  Even  in  the  paroxysm  of  spasmodic  asthma 
it  may  sometimes  prove  useful.  Irregular  and  nervous  gout  so  often 
assumes  the  asthmatic  character,  that,  independently  of  the  influence 
which  colchicum  may  exercise  in  this  disease,  through  its  nauseating 
and  expectorant  effects,  it  may  often  be  found  useful  through  its  anti- 
arthritic  virtues. 

7.  Nervous  Affections.  In  neuralgia,  colchicum  is  often  very  use- 
ful; because  nothing  is  more  common  than  gout  and  rheumatism 
lurking  under  that  garb.  The  remedy  has  also  been  used,  with 
asserted  success,  in  tetanus  idiopathic  and  traumatic,  in  chorea,  hi^po- 
chondriasis,  hysteria,  etc.  Its  powerful  nauseating  and  depressing 
effects  in  large  doses  will  no  doubt  often  suppress  nervous  disorder, 
as  the  same  influences  from  any  other  agent;  but,  except  when  these 
complaints  may  be  associated  with  a  gouty  diathesis,  there  is  no  spe- 
cial call  for  this  remedy. 

Finally,  colchicum  has  been  employed  against  the  tapeworm,  and 
not  without  supposed  success. 

There  is  one  great  rule,  in  the  application  of  this  remedy,  which 
will  often  be  of  practical  advantage;  namely,  whenever  no  obvious 
contra-indication  to  its  use  is  presented,  to  have  recourse  to  it,  in 
persons  suspected  of  a  gouty  diathesis,  whenever  any  peculiar  ob- 
stinacy in  any  affection  whatever,  not  clearly  incurable,  may  lead  to 
the  probable  inference  that  gout  may  have  something  to  do  with  its 
inveteracy.      Thus,  in  a  gentleman  affected  with  a  most  obstinate 
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chronic  laryngitis  and  angina,  ^Yllich  had  resisted  treatment  for 
months,  the  disease  yielded  very  speedily  to  a  blue  pill  taken  at  bed- 
time, and  a  dose  of  wine  of  colchicum  and  magnesia  in  the  morning. 
The  mercurial,  previously  to  this  addition,  had  been  of  little  or  no 
obvious  advantage. 

3.  Administration. 
The  dried  cormus  or  seeds  may  be  given  in  powder,  in  the  dose  of 
from  two  to  eight  grains  every  four,  six,  or  eight  hours,  until  the 
eifects  of  the  medicine  are  obtained,  and  gradually  increased  if  neces- 
sary; but  colchicum  is  at  present  almost  never  used  in  this  form. 
The  common  forms  of  administration  are  the  wines,  tincture,  or  ex- 
tract. I  almost  always  employ  preferably  the  wine  of  the  root; 
because,  being  a  saturated  solution  of  the  soluble  matter  of  the 
cormus,  it  may,  if  properly  prepared,  be  confidently  relied  on,  so  far 
as  mere  activity  in  the  medicine  is  concerned.  Should  it  be  desirable, 
from  any  cause,  to  administer  the  remedy  in  the  solid  state,  the  offi- 
cinal acetous  extract  may  be  used.  The  doses  of  these  preparations 
are  given  below.  The  medicine  is  sometimes  employed  externally  in 
the  form  of  Avine  or  tincture. 

1.  Wine  of  Colchicum  Root  (ViNUM  Colchici  Radicis,  U.  S.)  is 
best  prepared,  according  to  the  directions  of  the  second  formula  of 
the  U.  S.  Pharmacopoeia.  A  preparation  is  secured  by  this  process, 
in  which  all  the  virtues  that  two  pints  of  wine  can  extract  from  a 
pound  of  the  dried  cormus  are  contained.  The  wine  is  saturated, 
and  consequently,  though  duly  filtered,  is  apt  to  become  turbid  on 
exposure.  The  dose  is  from  ten  minims  to  a  fluidrachm.  The  full 
medium  dose,  when  it  is  desirable  to  avoid  nausea,  is  about  twenty 
minims;  and  some  individuals  cannot  bear  this  quantity.  A  fluid- 
drachm  will  often  vomit.  Two  and  a  half  fluidrachms  are  said  to 
have  proved  fatal. 

2.  Wi7ie  of  Colchicum  Seed  (Vinum  Colchici  Seminis,  U.S.)  ia 
made  in  the  proportion  of  four  ounces  of  the  seeds  to  two  pints  of 
sherry  wine.  This  ought,  if  properly  prepared,  to  be  of  equable 
strength,  as  the  seeds  keep  well.  The  dose  is  from  thirty  minims  to 
two  fluidrachms.     Two  fluidounces  have  destroyed  life. 

3.  Tincture  of  Colchicum  Seed  (Tinctura  Colchici  Seminis, 
U.  S.)  is  made  in  the  same  manner  and  proportions  as  the  wine  of  the 
seeds,  diluted  alcohol  being  used  as  the  menstruum.  The  objection 
to  it,  as  an  internal  remedy,  is  the  large  proportion  of  spirit  it  con- 
tains. The  dose  is  from  thirty  minims  to  two  fluidrachms.  It  may 
be  used  externally,  cither  alone  or  in  combination  with  the  camphor- 
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ated  tincture  of  soap,  in  gouty,  rheumatic,  syphilitic,  and  neuralgic 
pains. 

4.  Compound  Tincture  of  Coleliicum  (TiNCTURA  Colchici  Com- 
POSITA,  Lond.)  is  a  preparation  of  the  London  Pharmacopoeia,  differ- 
ing from  the  preceding  only  in  the  use  of  aromatic  spirit  of  ammonia 
as  the  menstruum.  It  is  consequently  more  stimulant  than  the  sim- 
ple tincture,  and  is  somewhat  antacid;  but  these  properties  can 
scarcely  be  considered  as  advantages.     It  is  little  used. 

5.  Vinegar  of  Coleliicum  (Acetum  Colchici,  U.  S.)  is  an  infusion 
of  colchicum  root  in  diluted  acetic  acid;  the  proportions  being  an 
ounce  of  the  former  to  a  pint  of  the  latter.  Vinegar  or  diluted 
acetic  acid  is  an  excellent  solvent  of  the  active  matter  of  colchicum; 
and  the  preparation  was  at  one  time  considerably  used  in  dropsy. 
At  present,  however,  it  is  little  employed.  The  dose  is  from  thirty 
minims  to  two  fluidrachms. 

6.  Acetic  Extract  of  Colchicum  (Extractum  Colchici  Acbticum, 
U.  iS.)  is  prepared  by  first  treating  the  colchicum  root  with  cold 
diluted  acetic  acid,  and  afterwards  evaporating  the  acetous  infusion. 
This  is  an  excellent  preparation,  containing  all  the  virtues  of  the 
root,  and  much  prescribed  when  it  is  desired  to  exhibit  colchicum  in 
the  form  of  pill.     The  dose  is  from  one  to  three  grains. 


VII.   SARSAPARILLA.  U.  S.,  Dub. 
SARSA.  Lond.  — SARZA.  Ed. 

Origin.  Sarsaparilla  consists  of  the  roots  of  different  plants 
belonging  to  the  genus  Smilax.  It  was  formerly  referred  to  Smilax 
Sarsaparilla,  which  is  indigenous  in  this  country;  but  it  is  now 
believed  that  none  of  the  commercial  drug  is  obtained  from  that 
species.  The  particular  plants  which  are  known,  or  believed  to 
furnish  it,  are  Smilax  medica  growing  in  Mexico,  and  S.  syphilitica, 
S.  officinalis,  and  S.  papyracea,  which  inhabit  different  parts  of  the 
northern  section  of  South  America,  especially  New  Granada,  Vene- 
zuela, and  the  northern  provinces  of  Brazil.  All  these  species  are 
climbing,  briery  plants,  having  long  slender  roots,  which  proceed  in 
all  directions  from  a  common  rootstalk  or  rhizome. 

Several  varieties  of  sarsaparilla  exist  in  commerce,  distinguished 
by  the  names  of  the  places  of  shipment,  or  the  region  whence  they 
are  derived;   as  the  Honduras,  Vera  Cruz  or  Tampico,  Jamaica, 


CHAP.  III.]  SARSAPARILLA.  409 

Caracas^  Brazil,  etc. ;  and  some  importance  has  been  attached  to 
these  designations,  as  indicative  of  superior  or  inferior  quality  in  the 
drug;  but  I  believe  that,  in  relation  to  the  real  value  of  sarsaparilla 
as  a  medicine,  it  is  to  be  judged,  not  by  the  place  of  growth,  or  any 
distinctive  exterior  characters,  but  solely  by  the  degree  in  which  it 
possesses  the  peculiar  taste  of  the  medicine;  so  that  the  roots  which 
have  no  taste  whatever  may  be  looked  on  as  inert. 

As  sarsaparilla  is  usually  imported,  it  consists  either  of  whole 
roots,  including  rootstalk  and  radicals,  folded  lengthwise,  or  of  the 
latter  exclusively,  separated  from  the  rhizome,  and  in  either  case 
bound  together,  in  large  cylindrical  bundles,  by  circular  turns,  either 
of  the  rootlets  themselves,  or  of  some  flexible  stem.  In  some,  how- 
ever, of  the  commercial  varieties,  the  whole  roots  come  separately; 
large  numbers  of  them  being  loosely  packed  in  bales. 

Sensible  Properties  and  Solubility.  The  rootstalk,  when  attached, 
is  usually  rejected.  The  proper  roots  are  several  feet  in  length, 
about  as  thick  as  a  goose-quill  on  the  average,  flexible,  generally 
wrinkled  longitudinally,  and  of  a  graj^sh-brown  or  reddish-brown 
colour  externally,  and  whitish  or  slightly  reddish  within.  They 
consist  of  a  central  pith,  a  layer  of  ligneous  fibre,  and  outside  of  this 
a  cortical  portion,  covered  with  the  coloured  epidermis.  From  the 
tenacity  of  the  woody  layer,  they  can  often  be  split  for  great  por- 
tions of  their  length. 

In  its  ordinary  state,  sarsaparilla  has  little  or  no  smell;  but  it 
becomes  distinctly  odorous  in  decoction.  Its  taste  is  at  first  simply 
mucilaginous,  or  but  very  slightly  bitter;  but,  if  of  good  quality, 
it  soon  becomes,  on  being  chewed,  decidedly  acrid,  and  leaves  a 
durable  and  disagreeable  sense  of  acrimony  in  the  mouth  and  fauces. 
It  imparts  its  virtues  slowly  to  cold  water,  more  rapidly  to  boiling 
water,  and  still  more  readily  to  diluted  alcohol,  which  is  the  proper 
menstruum.  Water,  unless  in  very  large  quantity,  seems  to  be  in- 
capable of  exhausting  the  root;  and  by  long,  boiling  its  virtues  are 
sensibly  impaired. 

Cliief  Constituents.  The  active  constituent  of  sarsaparilla  is  prob- 
ably a  principle  first  isolated  by  Dr.  Palotta  in  1824,  and  variously 
named.  The  proper  title  for  it  is  sarsaparillin ;  but  it  has  been 
called  also  paraglin,  smilacine,  salseparine,  and  parilUnic  acid.  It 
is  a  white  crystallizable  substance,  inodorous,  of  little  taste  in  the 
solid  state,  but  bitter,  acrid,  and  nauseous  in  solution,  very  slightly 
soluble  in  cold  water,  more  soluble  in  boiling  water,  and  very  soluble 
in  alcohol,  especially  when  heated.     Ether  and  the  volatile  oils  also 
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dissolve  it.  Its  aqueous  solution,  like  the  decoction  of  sarsaparilla 
itself,  has  the  property  of  frothing  very  much  when  agitated.  It  is 
said  to  be  volatilized  at  the  temperature  of  a  salt  bath;  and  this  fact 
accounts  for  the  efifect  of  decoction  in  impairing  the  virtues  of  the 
root.  For  the  mode  of  preparing  sarsaparillin,  see  the  U.S.  Dis- 
pensatory. It  has  been  given  internally,  and  found  to  be  borne  well 
by  the  stomach  in  the  dose  of  six  grains.  Nine  grains  caused  nausea, 
and  a  feeling  of  weight  in  the  epigastrium.  According  to  Dr. 
Palotta,  in  doses  of  from  two  to  thirteen  grains,  it  occasions  a  sense 
of  constriction  in  the  throat,  nausea,  and  diaphoresis,  and  depresses 
the  circulation. 

Besides  sarsaparillin,  the  root  contains  a  minute  proportion  of 
volatile  oil,  some  resin  and  extractive,  and  a  large  proportion  of 
starch.  With  this  last  principle  its  medicinal  activity  was  at  one 
time  thought  to  be  associated;  and  hence  originated  the  long  boiling 
to  which  it  was  formerly  subjected,  and  which  is  still  retained  by 
some  of  the  British  authorities.  The  starch  is  wholly  inert,  and  the 
long  boiling  only  injurious. 

Effects  on  the  System.  In  the  ordinary  medicinal  doses,  sarsapa- 
rilla produces  little  sensible  eiFect.  It  is  thought,  and  probably  with 
justice,  moderately  to  promote  perspiration  and  the  secretion  of 
urine.  In  this  respect,  it  resembles  most  other  acrid  substances 
which  enter  the  circulation.  The  system  is  intolerant  of  their  pres- 
ence ;  and  hence  the  eliminating  functions  are  made  specially  sus- 
ceptible to  their  excitant  influence.  Sarsaparilla,  however,  is  almost 
always  administered  with  a  large  quantity  of  liquid;  and  it  is  not 
easy  to  determine  how  much  of  the  effect  on  the  secretions  is  to  be 
ascribed  to  the  medicine,  and  how  much  to  the  vehicle.  In  larger 
doses,  it  produces  feelings  of  gastric  oppression,  nausea,  and  some- 
times vomiting.  Its  sensible  effects,  however,  are  not  sufficient  to 
explain  the  therapeutic  advantages  ascribed  to  it ;  and  they  who 
claim  for  it  extraordinary  value  as  a  medicine,  must  refer  its  cura- 
tive effects  to  an  alterative  influence.  Like  the  other  alteratives 
already  considered,  it  may  have  the  property  of  stimulating  the 
normal  functions  of  disintegration  and  repair  into  increased  activity, 
thereby  removing  gradually  the  substratum  of  the  morbid  action,  and 
the  disease  alono-  with  it. 

Therapeutic  Application.  Few  medicines  have  suffered  such  vicis- 
situdes of  popularity  as  sarsaparilla ;  at  one  time  being  in  high 
repute,  at  another  almost  entirely  neglected,  then  again  revived,  to 
be  again  depressed ;  but  at  no  time  commanding  a  unanimous  opinion 
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in  its  favour.  Introduced  about  the  year  1530  into  Europe,  from 
the  Spanish  West  Indies,  where  it  enjoyed  much  repute  as  an  anti- 
syphilitic  remedy,  it  came  into  considerable  vogue ;  but  seems  to 
have  afterwards  been  almost  lost  sight  of  until  again  brought  into 
notice,  about  the  middle  of  the  seventeenth  century,  by  Sir  ^Villiam 
Fordyce,  who  recommended  it  strongly  as  an  adjuvant  and  correc- 
tive of  mercury,  in  the  treatment  of  the  venereal  disease.  Cullen's 
unfavourable  opinion  had  probably  no  little  influence  in  setting  the 
current  of  professional  sentiment  once  more  against  it ;  and,  at  the 
commencement  of  the  present  century,  and  for  some  time  afterwards, 
it  seems  to  have  been  much  neglected.  Empirics,  however,  now 
took  possession  of  the  abandoned  remedy ;  and  the  success  they  met 
with,  either  from  the  efficacy  of  the  sarsaparilla  itself,  or  of  the  secret 
additions  they  made  to  it,  was  striking  enough  once  more  to  attract 
the  notice  of  the  regular  profession,  by  whom  the  medicine  Avas  again 
received  into  a  favour,  which  it  has  not  subsequently  lost.  It  seems 
to  me  impossible  to  resist  the  conclusion,  which  this  short  history 
suggests,  that  a  remedy  cannot  be  quite  inert,  which  has  so  often 
risen  into  notice  after  neglect,  and  which,  though  considered  useless 
by  many,  has  the  voice  of  the  greater  number,  and  those  probably 
the  most  experienced,  in  its  favour.  One  cause,  probably,  of  the 
unfavourable  opinion  has  been  the  ignorance  of  what  gives  real  effi- 
cacy to  the  medicine,  and  the  consequent  vicious  methods  of  pharma- 
ceutical treatment  to  which  it  has  been  subjected.  It  is  not  strange 
that  practitioners  have  been  often  disappointed,  when  they  estimated 
a  specimen  of  the  root,  not  by  its  acrimony,  but  by  the  proportion 
of  starch  it  contained,  and,  in  order  to  extract  this  inert  starch  for 
use,  tortured  the  medicine  Avith  an  amount  of  boiling,  sufficient  almost 
wholly  to  drive  off  or  destroy  the  proper  active  principle. 

Se<;ondary  syjjhilis  is  the  affection  in  the  treatment  of  which  sar- 
saparilla has  always  enjoyed  the  highest  reputation.  It  is  on  all 
hands  admitted  to  be  inadequate  to  the  cure  of  the  primary  disease; 
and  there  are  probably  few  Avho  would  venture  to  trust  the  secondary 
symptoms  to  sarsaparilla  alone.  But,  associated  with  mercury,  it 
seems  to  have  produced  effects  which  could  not  always  be  obtained 
from  that  medicine  unaided;  and  it  is  thought  very  often  to  have 
corrected  that  cachectic  state  of  system,  or  depraved  health,  which 
has  remained  in  syphilitic  cases  after  the  use  of  mercury,  and  Avhich 
it  has  been  customary  to  ascribe  to  that  medicine ;  as  we  daily  see, 
in  miasmatic  regions,  the  shattered  health  produced  and  left  behind 
by  intermittent  and  remittent  fevers,  ascribed  to  the  quinia  by  which 
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the  febrile  paroxysms  had  been  subdued.  The  curative  effect  of  sar- 
saparilla  is  very  slow,  because  the  alterative  change  of  tissue,  upon 
which  its  eihcacy  probably  depends,  is  also  slow;  and  this  very  slow- 
ness may  constitute  one  of  its  real  merits;  as  it  seems  difficult 
seriously  to  abuse  a  remedy  of  such  feeble  physiological  action.  But 
gradually,  under  its  use,  the  appetite  often  increases,  the  general 
nutrition  improves,  the  secretions  assume  their  normal  state,  and  the 
morbid  phenomena  disappear,  one  after  another,  till  finally  health  is 
restored.  A  new  and  healthy  tissue  has  taken  the  place  of  the  old 
and  diseased. 

As  a  remedy  for  the  unhealthy  condition,  thought  to  be  sometimes 
left  behind  by  mercury  acting  excessively  or  too  long,  it  may  be 
supposed  to  operate  by  the  slow  removal  or  disintegration  of  the 
morbidly  mercurialized  structure,  which  has  taken  the  place  of  that 
previously  existing,  and  to  the  removal  of  which  the  prostrated 
energies  of  the  system  may  be  inadequate. 

Chronic  rheumatism,  various  forms  of  scrofulous  disease,  and 
chronic  cutaneous  eruptions,  are  the  other  complaints  in  which  sar- 
saparilla  has  been  used  with  supposed  advantage;  and,  in  any  case 
of  general  cachexia,  or  depraved  condition  of  health,  which  can  be 
traced  to  no  special  cause,  and  for  which  there  is  no  known  special 
remedy  or  set  of  remedies,  this  medicine  may  be  appropriately  used, 
in  connection  with  others  which  may  seem  to  offer  some  hope  of 
benefit. 

Administration.  The  powder  of  sarsaparilla  may  be  given  in  the 
dose  of  from  thirty  grains  to  a  drachm,  three  or  four  times  daily, 
to  be  gradually  increased  until  a  slight  effect  on  the  stomach  is  ex- 
perienced, and  then  somewhat  diminished  so  as  to  be  kept  within 
the  nauseating  point.  One  drachm  of  the  most  efficacious  parcels 
will  sometimes  produce  nausea.  But  this  is  not  an  eligible  form  for 
administering  the  medicine,  in  consequence  of  the  large  proportion 
of  useless  matter.  The  following  are  the  several  officinal  prepara- 
tions used. 

The  Simple  Infusion  (Infusum  Sarsaparilla,  U.  S.)  is  prepared 
by  digesting  an  ounce  of  the  bruised  root  in  a  pint  of  boiling  water 
for  two  hours ;  or,  preferably,  by  the  process  of  percolation,  the  same 
proportions  being  used.  This  is  probably  as  efficient  a  preparation 
as  can  be  made  of  sarsaparilla  alone,  by  means  of  water  as  the  men- 
struum. But,  as  water  is  incapable  of  taking  up  all  the  virtues  of 
the  root,  unless  used  in  very  large  proportion,  the  preparation  is  not 
a  very  strong  one.  The  dose  of  it  is  three  or  four  fluidounces,  three 
times  a  day. 
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A  simple  decoction  may  be  prepared  by  macerating  two  ounces  of 
the  bruised  root  in  a  quart  of  water  for  an  hour,  then  boiling  for  ten 
or  fifteen  minutes  in  a  covered  vessel,  and  straining  the  liquid.  This 
is  essentially  the  decoction  of  the  Dublin  Pharmacopoeia,  and,  in 
reference  to  its  strength,  may  be  considered  as  identical  with  the 
U.  S.  infusion.  The  London  and  Edinburgh  decoctions  are  made  by 
long  boiling,  which  is  not  in  accordance  with  the  views  at  present 
received  of  the  proper  treatment  of  sarsaparilla. 

The  Compound  Decoction  of  Sarsaparilla  (Decoctum  Sarsapa- 
rilla CoMPOSiTUM,  U.S.)  is  made,  according  to  the  U.  S.  Pharma- 
copoeia, by  macerating  six  ounces  of  bruised  sarsaparilla,  an  ounce, 
each,  of  bark  of  sassafras  root  sliced,  guaiacum  wood  rasped,  and 
liquorice  root  bruised,  and  three  drachms  of  mczereon,  in  four  pints 
of  water,  for  twelve  hours ;  then  boiling  for  fifteen  minutes,  and 
straining.  This  is  an  imitation  of  a  preparation  formerly  in  great 
repute,  under  the  name  of  Lisbon  diet  drink,  and  is  one  of  the  best 
forms  in  which  sarsaparilla  can  be  prescribed.  Guaiacum  wood  yields 
very  little  of  its  virtues  to  water ;  liquorice  root  merely  serves  by  its 
demulcent  properties  to  obtund  somewhat  the  acrimony  of  the  other 
ingredients,  and  the  sassafras  bark  answers  little  other  purposes  than 
to  impart  flavour;  so  that  the  cflficiency  of  the  decoction  depends 
mainly  on  the  sarsaparilla  and  mezereon.  The  dose  is  about  four 
fluidounces  three  or  four  times  a  day. 

The  Compound  Syrup  of  Sarsapaj-illa  (Syrupus  Sarsaparilla 
CoMPOSiTUS,  U.S.)  is  made  by  first  forming  a  tincture,  with  diluted 
alcohol,  of  sarsaparilla,  guaiacum  wood,  roses,  senna,  and  liquorice 
root,  then  evaporating  oS"  most  of  the  alcohol,  and  incorporating 
suflScient  sugar  with  the  residue  to  form  a  syrup,  which  is  flavoured 
with  a  minute  quantity  of  the  volatile  oils  of  sassafras,  anise,  and 
partridge-berry.  This  syrup  was  prepared  in  imitation  of  the  famous 
sirop  de  Cuisinier,  and  differs  from  the  decoction  mainly  in  the  omis- 
sion of  mezereon,  and  the  introduction  of  senna,  which  renders  it 
slightly  laxative.  It  is  very  much  used,  and  perhaps  the  most  popu- 
lar preparation  of  sarsaparilla  employed  in  this  country.  It  is  an 
entirely  different  preparation  from  the  syrup  of  the  British  Colleges, 
in  which  sarsaparilla  is  the  only  active  ingredient,  and  that  probably 
rendered  inert,  or  nearly  so,  by  the  long  boiling.  The  dose  of  the 
compound  syrup  is  half  a  fluidounce,  three  or  four  times  a  day. 

The  Extract  of  Sarsaparilla  (Extractum  Sarsaparilla,  U.  S.) 
is  made,  according  to  our  officinal  code,  by  first  forming  a  tincture 
of  sarsaparilla  with  diluted  alcohol,  by  means  of  percolation,  then 
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distilling  off  the  alcohol,  and  evapoi*ating  the  residue  to  a  proper 
consistence.  The  diluted  alcohol  thoroughly  exhausts  the  root  of  its 
active  matter,  while  it  leaves  the  inert  starch ;  and  the  heat  neces- 
sary for  the  concentration  of  the  preparation,  if  properly  regulated, 
is  not  sufficient  to  drive  off  or  decompose  the  sarsaparillin.  The  ex- 
tract may,  therefore,  be  considered  as  having  all  the  virtues  of  the 
sarsaparilla  in  a  concentrated  state,  and  is  an  excellent  preparation. 
The  dose  is  from  ten  to  twenty  grains  three  or  four  times  a  day. 

The  Fluid  Extract  of  Sarsajjarilla  (Extractum  Sarsaparill.^ 
Fluidum,  U.S.)  is  a  compound  preparation,  in  making  which,  all 
the  ingredients  of  the  compound  decoction,  except  the  guaiacum, 
are  treated  with  diluted  alcohol  so  as  to  form  a  tincture,  which  is 
afterwards  very  much  reduced  by  evaporation,  and  then  incorporated 
with  enough  sugar  to  enable  it  to  keep.  This  is  an  excellent  prepa- 
ration, and  may  be  considered  as  representing  the  compound  decoc- 
tion in  a  very  concentrated  state.  The  dose  is  a  fluidrachm,  equiva- 
lent to  a  drachm  of  the  root. 


VIII.  GUAIACUM. 

GUAIACUM  WOOD.  — Guaiaci  Lignum.  U.  S.,  Lond.,  Ed. 

GUAIAC. — Guaiaci  Resina.  U.S. — (}\]A.ikGVU. Lond.^Ed.,Duh. 

Origin.  There  are  two  products  of  Guaiacum  officinale,  a  large 
tree  growing  in  the  West  Indies, 'which  are  employed  in  medicine; 
namely,  the  wood,  and  a  resinous  substance  obtained  in  various  me- 
thods from  the  trunk.  It  is  to  the  latter  that  the  name  of  guaiac,  as 
officinally  used  in  this  country,  properly  belongs. 

1.  Guaiacum  Wood  {Guaiaci  Lignum),  often  called  lignum  vitoe, 
is  usually  imported  in  billets,  with  the  bark  attached.  It  is  hard, 
compact,  and  heavy,  with  the  central  or  heart-wood  of  a  brownish- 
green  colour,  and  the  outer  portion  or  sap-wood,  yellow.  In  the 
shops  it  is  usually  kept  in  the  state  of  shavings  or  raspings,  which 
have  the  two  colours  mixed.  Inodorous  under  ordinary  circum- 
stances, it  acquires  a  distinct  and  somewhat  fragrant  smell,  when 
rubbed  or  heated.  Its  taste  is  slight  at  first,  but  becomes  feebly 
acrid  when  it  is  chewed.  It  yields  its  virtues  partially  to  water, 
and  completely  to  alcohol.  These  depend  on  an  extractive  7natter 
and  resin,  the  former  of  which  is  somewhat  acrid,  and  is  the  only 
active  part  which  water  extracts  from  the  wood. 
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2.  GUAIAC  [Guaiaci  liesina)^  or  guaiaciUH  resin,  is  obtained  in 
throe  different  methods.  1.  It  sometimes  exudes  in  the  form  of  a 
li(iuid  juice  from  the  tree,  either  spontaneously  or  through  wounds  in 
the  barlv,  and  concretes  on  exposure.  2.  Another  method  of  obtain- 
ing it  is  to  bore  a  hole,  by  means  of  an  auger,  longitudinally  into 
one  end  of  a  log  or  billet  of  the  wood,  and  to  put  the  other  end  into 
a  fire.  The  resinous  matter  contained  in  it  melts  with  the  heat,  and, 
running  out  through  the  auger  hole,  is  received  in  vessels,  in  which 
it  hardens.  3.  The  third,  and,  I  presume,  the  most  common  method, 
is  to  boil  the  chips,  sawdust,  and  pieces  of  bark,  in  water,  holding 
eommon  salt  in  solution,  and  to  skim  off  the  melted  resin  as  it  rises 
to  the  surf\ice.  Procured  in  this  manner,  it  is  in  irregular  masses, 
which  are  obviously  full  of  impurities,  such  as  small  fragments  of 
bark,  etc.,  from  which  it  may  be  freed  by  melting  and  straining. 

Sensible  and  Chemical  Properties.  As  guaiac  is  kept  in  the  shops, 
it  is  usually  in  irregular  lumps,  of  a  greenish-brown  or  dark-olive 
colour  on  the  outside,  and,  when  broken,  exhibiting  a  smooth,  shining, 
conchoidal  surface,  which  is  at  first  reddish-brown,  but  assumes  a 
green  tint  on  exposure.  The  edges  of  the  broken  pieces  are  trans- 
lucent. The  powder  is  of  a  light-gray  colour,  changing  to  green 
with  time,  and  is  apt  to  cohere  into  a  mass,  which  ultimately  be- 
comes compact  and  hard,  in  consequence,  probably,  of  a  partial 
fusion  in  hot  weather.  The  odour  is  feeble,  but  agreeable,  and 
increased  by  heat.  The  taste  is  at  first  scarcely  perceptible,  but 
after  a  time  becomes  sensibly  acrid,  and  persists  long.  Guaiac 
softens  in  the  mouth,  melts  at  a  low  temperature,  and  is  inflamma- 
ble. It  yields  about  nine  per  cent,  of  its  weight  to  water,  and  is 
wholly  dissolved,  with  the  exception  of  impurities,  by  alcohol.  It  is 
also  soluble  in  ether  and  alkaline  solutions.  The  alcoholic  solution 
is  of  a  dark-broAvn  colour,  deposits  resin  on  the  addition  of  water, 
and  imparts  a  blue  colour  to  milk,  gluten  and  vegetable  products 
containing  it,  mucilage  of  gum  arable,  etc.  The  change  to  green 
which  guaiac  undergoes  on  exposure,  is  thought  to  be  owing  to  the 
absorption  of  oxygen.  It  consists  of  9  parts  of  extractive  matter, 
and  91  of  resin,  in  100  parts.  The  resin  has  peculiarities  which 
distinguish  it  from  other  resinous  substances,  and  has  received  the 
name  o^  guaiacin.  It  has  the  acid  property  of  uniting  with  alkalies 
to  form  soluble  compounds,  and,  in  view  of  this  property,  is  some- 
times called  guaiacic  acid.  The  mineral  acids  are  incompatible  with 
guaiac. 

Effects  of  the  Wood  and  Resin  on  the  System.  As  the  wood  owes 
all  its  virtues  to  the  guaiac  contained  in  it,  the  effects  of  the  two 
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are  identical,  only  that  tlie  wood  is  feebler.  The  ordinary  remedial 
doses  produce  little  observable  effect.  When  the  quantity  taken  is 
sufficiently  large  to  make  itself  decidedly  felt,  there  is  a  sense  of 
warmth  in  the  stomach,  followed  by  slight  anorexia,  with  dryness 
of  the  mouth,  thirst,  and  often  a  moderate  general  excitement,  indi- 
cated by  some  increase  in  the  frequency  of  pulse  and  heat  of  skin. 
There  is  also  a  tendency  to  increased  secretion,  especially  from  the 
skin  or  kidneys ;  one  or  the  other  direction  being  taken,  according 
to  attendant  circumstances.  If  the  patient  is  kept  warm  in  bed, 
and  the  powder  of  ipecacuanha  and  opium,  or  the  antimonials,  with 
warm  drinks,  are  at  the  same  time  exhibited,  profuse  perspiration  is 
often  induced,  probably  more  copious  than  it  would  be  without  the 
guaiac.  If,  on  the  contrary,  the  patient  is  walking  about,  and  takes 
cold  drinks,  the  medicine  is  more  apt  to  act  as  a  diuretic.  In  large 
doses  it  frequently  operates  on  the  bowels.  It  is  thought  also  by 
some  to  stimulate  the  menstrual  flux,  and  occasionally  seems  to  act 
as  a  sialagogue.  Like  other  substances  acting  as  irritants  to  the 
stomach  and  bowels,  it  sometimes  occasions  an  eruption  upon  the 
skin.  In  great  excess,  it  produces  nausea,  vomiting,  purging,  and 
febrile  symptoms. 

From  its  occasional  eflfects  in  increasing  perspiration,  it  has  usually 
been  ranked  among  the  stimulating  diaphoretics;  but  this  effect  is 
neither  so  considerable  nor  certain  as  to  serve  as  a  sufficient  basis 
for  classification. 

Like  sarsaparilla  and  some  other  acrid  substances,  guaiac  appears 
to  operate  as  an  alterative,  and^  through  this  agency,  to  produce 
whatever  curative  effects  are  obtained  from  its  use.  It  probably  en- 
ters the  circulation,  and  there  excites  the  different  emunctories,  and 
at  the  same  time  the  whole  ultimate  organic  structure,  including 
the  capillaries ;  modifying  its  condition  favourably  in  some  cases  of 
disease. 

Therapeutic  Application.  The  virtues  of  the  ivood  are  said  to 
have  been  known  to  the  aborigines,  from  whom  the  Spaniards  derived 
the  medicine.  It  was  taken  to  Europe  so  early  as  1508,  and  acquired 
great  reputation  in  the  treatment  of  syphilis,  which  gave  origin  to  the 
name  of  wood  of  life  [lignum  vitse),  by  which  it  has  ever  since  been 
distinguished.  But  its  powers  were  greatly  exaggerated;  and  at  pre- 
sent it  is  considered  as  a  mere  accessary  to  other  measures,  and  of 
very  doubtful  efficiency  even  in  this  capacity.  It  is  almost  never 
used,  except  in  association  with  sarsaparilla,  in  the  compound  decoc- 
tion and  compound  syrup  of  that  root.     The  Edinburgh  College  still 
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give  directions  for  a  Decoction  (Decoctum  Guaiaci,  Ed.),  prepared 
by  boiling  guaiac  wood,  raisins,  sassafras  root,  and  liquorice  root  in 
water.  It  is  the  old  decoction  of  the  woods,  formerly  in  miicli  repute 
as  an  adjuvant  to  an  alterative  course  of  mercurials  or  antimonials, 
in  syphilis,  chronic  rheumatism,  cutaneous  affections,  etc.,  but  now 
very  seldom  used. 

The  j'esin  is  more  active,  and  has  considerable  reputation  in  the 
treatment  of  rheumatism  and  some  other  diseases. 

In  acute  rheumatism,  it  appears  to  be  sometimes  useful  at  that 
period  of  the  disease  when  the  time  for  depletion  is  passed,  and 
moderate  stimulation  is  not  inadmissible.  Under  these  circumstances, 
it  may  be  given  combined  with  opium  and  ipecacuanha,  nitre,  calo- 
mel, or  the  antimonials,  one  or  more,  in  the  dose  of  ten  or  fifteen 
grains  every  two  hours.  It  is,  however,  probably  better  adapted  to 
the  subacute  or  neuralgic  cases,  and  especially  the  chronic,  in  which 
it  is  much  employed,  either  in  the  form  of  powder,  or  of  tincture, 
which  is  generally  preferred. 

In  the  early  stage  of  the  hat/  asthma,  during  the  existence  of 
coryza,  Dr.  D.  Lewis,  of  London,  finds  it  useful,  given  every  night 
at  bedtime,  in  the  dose  of  twenty  grains,  in  a  cup  of  warm  tea. 

It  is  also  used  occasionally  in  cases  of  chronic  and  irregular  or 
nervous  gout,  especially  when  a  stimulant  is  required. 

In  amenorrhcea  and  dysmenorrhoea,  it  was  a  favourite  remedy  with 
the  late  Professor  Dewees,  of  Philadelphia;  and,  as  the  latter  of 
these  affections  is  probably  often  nothing  more  than  disguised  rheu- 
matism, its  usefulness  is  readily  intelligible.  I  have  myself  employed 
it  in  some  cases  with  apparent  success;  that  is,  the  patients  recovered 
under  its  use.  In  one  instance,  the  woman,  who  was  married  and  had 
previously  been  sterile,  became  pregnant. 

Secondary  suphilis,  chronic  cutaneous  diseases,  different  forms  of 
scrofula,  and  indefinite  cachectic  states  of  system  without  special 
name,  have  been  treated  with  guaiacum;  but  always  in  combination 
with  other  remedies.  Thus,  it  is  one  of  the  ingredients  in  the  Com- 
pound Calomel  Pills  (PiLULiE  Calomel anos  CoMPOsiTiE,  Ed., 
Bub.),  or  Plummers  pills,  as  they  are  commonly  called,  in  which  it 
is  associated  with  calomel  and  precipitated  sulphuret  of  antimony, 
and  which  are  occasionally  prescribed  in  the  complaints  above  men- 
tioned. (See  page  298.) 

Dr.  James  Jackson,  of  Boston,  thinks  that  guaiac  may  sometimes 
be  advantageously  used  as  a  laxative,  in  the  dose  of  a  drachm,  in 
habitual  constipation  {Letters  to  a  Young  Physician,  ip.  2dl);  and 
VOL.  II.— 27 
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Dr.  Brinton,  of  London,  has  found  it  highly  useful  in  tonsillitis,  given 
in  the  dose  of  from  twenty  to  sixty  grains,  every  four, hours,  with  or 
without  other  medicines.  {Lancet,  Am.  ed.,  July,  1857,  p.  90.) 

Administration.  Guaiac  is  given  in  substance,  or  tincture.  The 
dose  of  the  resin  is  from  ten  to  thirty  grains,  which  may  be  exhibited 
in  pill,  or  in  powder  suspended  in  milk,  or  in  water  rendered  viscid  by 
sugar  and  gum  arabic.  With  Avater  alone  it  will  not  mix.  It  may 
be  made  into  the  form  of  Mixture  (Mistura  Guaiaci,  Loncl),  by 
rubbing  together  a  drachm  and  a  half  of  the  powder,  two  drachms 
of  sugar,  and  a  drachm  of  powdered  gum  arabic,  and  adding,  during 
the  trituration,  ten  fluidounces  of  a  mixture  of  equal  parts  of  pure 
water  and  the  U.  S.  cinnamon  water.  The  dose  of  this  mixture  would 
be  one  or  two  fluidounces. 

There  are  two  tinctures,  the  simple  and  ammoniated. 

The  Simple  Tincture  (Tinctura  Guaiaci,  U.  S.)  is  merely  a  solu- 
tion of  guaiac  in  alcohol,  and  is  given  in  the  dose  of  a  fluidrachm 
three  times  a  day,  increased  if  necessary. 

The  Ammoniated  Tincture  (Tinctura  Guaiaci  Ammoniata, 
U.  S.)  is  prepared  with  aromatic  spirit  of  ammonia,  instead  of  alco- 
hol, and  difiers  from  the  preceding  in  being  more  stimulant,  and  at 
the  same  time  somewhat  antacid.     The  dose  is  the  same. 

Both  tinctures  are  decomposed  by  water;  and  the  resin  throAvn 
down  refuses  to  mix  with  that  fluid,  so  that  it  is  advisable  to  admin- 
ister the  tincture  in  sweetened  water,  thin  mucilage,  or  milk. 


IX.   MEZEREON. 
MEZEREUM.  U.S.,  iowc^.  — MEZEREON.  Ud.,  Dub. 

Origin.  As  directed  by  our  ofiicinal  code,  and  as  found  in  the 
shops  of  this  country,  mezereon  is  the  bark  of  two  species  of  Daphne, 
namely,  D.  Mezereum,  and  D.  Gnidium,  both  small  shrubs,  growing 
in  Europe,  the  former  abundantly  in  Great  Britain,  the  latter  in  the 
southern  parts  of  the  Continent.  The  bark  both  of  the  stem  and 
root  is  efiicient;  but  it  is  that  of  the  stem  which  is  most  common  in 
our  markets. 

Sensible  Properties  and  Solubility.  The  bark  is  in  strips,  often 
several  feet  in  length,  about  an  inch  in  breadth  where  broadest,  and 
gradually  tapering  towards  one  or  both  ends.  It  is  covered  extern- 
ally with  a  grayish  or  reddish  brown,  easily  separable  epidermis,  is 
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whitish  on  the  inner  surface,  very  tougli  and  flexible,  and  comes  to 
us  either  folded  in  bundles,  or  wrapped  in  balls.  In  the  recent  state, 
it  has  a  nauseous  smell,  and  an  extremely  acrid  taste;  when  dried, 
it  is  nearly  inodorous,  but  retains  much  of  its  acrid  taste,  which  is 
preceded  by  a  sense  of  sweetness.  It  yields  its  virtues  to  water  and 
alcohol. 

Active  Principles.  Mezereon  contains  a  peculiar  crystallizable 
principle,  of  a  bitter,  rough  taste,  called  daphnin,  and  an  acrid  resin- 
oid  substance,  slightly  soluble  in  water,  upon  which  the  irritant  prop- 
erties of  the  bark  depend.  It  contains  also  a  volatile  acrid  principle, 
probably  a  volatile  oil,  which  is  most  abundant  in  the  fresh  bark,  but 
either  escapes,  or,  as  suspected  by  Vauquelin,  is  changed  into  the 
acrid  resin  by  time.  When  mezereon  is  boiled  with  water,  an  acrid 
principle,  according  to  Mr.  Squire,  escapes  with  the  vapour;  but  it  is 
not  given  off  when  the  bark  is  boiled  in  alcohol,  probably  because 
the  temperature  is  not  sufficiently  high. 

Effects  on  the  System.  Mezereon  is  a  powerful  local  irritant,  in 
its  recent  state  inflaming  and  vesicating  the  surface,  and,  even  when 
dried,  producing  the  same  effect,  though  much  more  slowly.  When 
swallowed,  therefore,  it  is  capable  of  severely  irritating  the  stomach, 
and  may  even  prove  poisonous  by  the  violence  of  its  local  action. 

In  such  doses  as  not  to  disturb  the  stomach,  it  is  supposed  to  stimu- 
late the  secretions,  particularly  those  of  the  skin  and  kidneys;  and, 
somewhat  more  largely  given,  produces  purging,  nausea,  vomiting, 
and  other  signs  of  gastro-intestinal  irritation  or  inflammation.  It  is 
said  sometimes  to  irritate  the  urinary  passages  like  cantharides;  and 
this  can  be  readily  understood,  if  it  be  admitted  that  its  acrid  prin- 
ciple enters  the  circulation,  and  escapes  by  the  kidneys.  Though  no 
fatal  case  of  poisoning  from  the  bark,  so  far  as  I  know,  is  on  record, 
alarming  symptoms  have  in  several  instances  followed  the  eating  of 
the  fruit,  which  probably  owes  its  properties  to  the  same  acrid  princi- 
ple; and  one  fatal  case  at  least  has  occurred  in  a  child.  The  usual 
symptoms  have  been  violent  vomiting  and  purging,  with  severe  ab- 
dominal pains,  and  great  prostration.  In  a  few  instances,  cerebral 
symptoms  are  reported  to  have  occurred,  as  drowsiness,  giddiness, 
imperfect  vision  and  dilated  pupils,  and,  in  one  instance,  an  approach 
to  insensibility;  but  the  phenomena  are  not,  I  think,  sufficiently 
decisive  to  justify  the  inference  that  the  medicine  possesses  narcotic 
powers;  for  nothing  is  more  common  than  the  occurrence  of  cerebral 
disorder,  as  a  result  of  great  gastric  disturbance.  (See  Am.  Journ. 
of  Med.  Sci.,  xxi.  518.) 
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Therapeutic  Application.  Of  the  use  of  mezereon  as  a  local  irri- 
tant there  will  be  occasion  to  speak  hereafter.  As  an  alterative  it 
has  long  been  employed  in  secondary  syphilis,  chronic  rheumatism, 
scrofulous  affections,  and  chronic  cutaneous  eruptions.  At  one  time 
it  enjoyed  considerable  reputation;  but  at  present,  little  confidence 
is  felt  in  its  curative  powers  in  these  or  any  other  complaints;  and  it 
is  seldom  used  internally,  except  as  an  ingredient  of  the  compound 
decoction  and  fluid  extract  of  sarsaparilla.  The  dose  of  the  bark  in 
powder  would  be  about  ten  grains ;  but  it  is  never  used  in  this  form. 
The  Edinburgh  College  retain  a  Decoction  (Decoctum  Mezerei, 
Ed.),  made  Avith  two  drachms  of  the  bark,  and  half  an  ounce  of 
liquorice,  to  two  imperial  pints  (two  pints  and  a  half  in  our  measure) 
of  water,  boiled  down  to  one-half.  The  dose  is  from  four  to  eight 
fluidounces  three  or  four  times  a  day. 


X.    BARK    OF    SASSAFRAS    ROOT. 
SASSAFRAS  RADICIS  CORTEX.  U.S. 

Origin.  This  is  the  product  of  Sassafras  officinale  (Nees),  Lau- 
rus  Sassafras  (Linn.),  a  tree  of  medium  size,  growing  in  all  parts  of 
the  United  States,  and  said  to  extend  also  into  Mexico.  The  U.  S. 
Pharmacopoeia  directs  the  bark  of  the  root,  which  is  the  part  always 
kept  in  our  shops ;  the  British  Pharmacopoeias  direct  the  whole  root. 
As  the  wood  constitutes  a  large  part  of  the  root,  and  possesses  very 
little  medicinal  virtue,  it  is  evident  that  our  national  standard  is  cor- 
rect in  excluding  it. 

Sensible  Properties  and  Soluhility.  The  bark,  as  kept  in  the 
shops,  is  in  rather  small,  irregular  fragments,  sometimes  with,  some- 
times without  epidermis,  light,  spongy,  brittle,  of  a  reddish-brown 
colour  inclining  to  that  of  cinnamon,  lighter  on  the  broken  surface, 
of  a  fragrant  odour,  and  a  sweetish,  somewhat  pungent,  aromatic 
taste.  These  properties  it  yields  moderately  to  water,  and  much 
more  freely  to  alcohol. 

Active  Principle.  The  virtues  of  sassafras  depend  exclusively  on 
a  Volatile  Oil  (Oleum  Sassafras,  U.  S.),  which  is  obtained  separate 
by  distillation  with  water.  It  is  of  a  yellow  colour,  becoming  red- 
dish with  age,  somewhat  heavier  than  water,  and  possessed  in  a  high 
degree  of  the  sensible  properties  of  the  bark. 

Effects  on  the  System.     I  have  placed  sassafras  bark  among  the 
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alteratives,  not  so  much  on  account  of  its  real  properties,  as  from 
the  circumstance  that  it  is  almost  exclusively  used  in  association 
with  sarsaparilla,  guaiacum  wood,  etc.  In  its  effects  on  the  system, 
it  is  more  closely  allie<l  to  the  aromatics  than  to  any  other  medi- 
cines, being  an  agreeable  stomachic  stimulant  and  carminative.  Its 
oil,  however,  appears  to  find  a  readier  entrance  into  the  circulation 
than  most  of  the  other  aromatic  oils,  and,  therefore,  to  act  more 
decidedly  on  the  system  at  large,  which  it  gently  stimulates.  The 
bark  taken  in  warm  infusion,  with  a  large  proportion  of  water,  while 
it  moderately  excites  the  circulation,  sometimes  increases  perspira- 
tion; and  hence  is  generally  placed  among  the  stimulating  diapho- 
retics. 

Therapeutic  Application.  A  tea  made  of  the  bark  of  sassafras 
root  has  long  been  employed  in  this  country  as  an  agreeable  bever- 
age, and  under  the  notion  also  that  it  purifies  the  blood.  It  was 
probably  adopted  by  the  profession  from  popular  usage,  and  for- 
merly had  considerable  reputation  in  secondary  syphilis  and  syphi- 
loid affections,  cutaneous  eruptions,  and  chronic  rheumatism.  At 
present,  however,  it  is  employed  almost  exclusively  as  an  adjuvant 
to  sarsaparilla,  guaiacum,  and  mezereon,  in  the  compound  prepara- 
tions of  those  alteratives,  in  which,  if  it  answers  no  other  useful 
purpose,  it  at  least  proves  serviceable  by  its  agreeable  flavour.  I 
am  inclined,  however,  to  the  opinion  that,  though  feeble,  it  has 
alterative  properties  in  a  slight  degree;  as  a  persevering  popular 
usage  of  any  remedy  is  generally  based  upon  an  experience  of  its 
effects;  and  medicines  which,  in  the  caprice  of  professional  action, 
have  been  abandoned  and  readopted,  have  sometimes  retained,  in 
the  meantime,  a  firm  hold  upon  the  favourable  opinion  of  the  multi- 
tude. 

The  bark  of  sassafras  root,  or  the  root  itself,  is  an  ingredient  in 
the  compound  decoction  and  fluid  extract  of  sarsaparilla,  and  the 
decoction  of  guaiacum  wood ;  and  the  oil  is  used  to  flavour  the  com- 
pound syrup  of  sarsaparilla.  An  infusion  of  the  bark  may  be  made 
in  the  proportion  of  half  an  ounce  to  a  pint  of  water,  and  used  ad 
libitum.  The  oil  may  be  given  as  a  gastric  stimulant  or  carmina- 
tive in  the  dose  of  from  two  to  ten  drops. 
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XI.  BITTERSWEET. 

DULCAMARA.  U.S.,  Lond.,  Ed.,  Duh. 

Dulcamara  consists  of  tlie  twigs  or  stems  of  Solanum  Dulcamara, 
or  woody  nigJitshade,  a  half-climbing  slirub,  indigenous  in  the 
United  States,  and  growing  wild  also  in  Europe.  From  its  botan- 
ical relations,  this  medicine  should  be  associated  with  the  cerebral 
stimulants,  as  it  is  one  of  the  same  family,  the  Solanaceoe,  to  which 
belladonna,  stramonium,  and  hjoscyamus  belong.  It  is  also  said  to 
contain  solania,  an  organic  alkali,  which  certainly  has  narcotic  prop- 
erties. But,  though  I  have  used  dulcamara  often  and  freely,  I  have 
never  witnessed  any  symptoms  from  it  which  would  entitle  it  to  be 
considered  as  a  narcotic ;  and,  as  the  almost  exclusive  use  of  it,  at 
present  made,  is  as  an  alterative  in  cutaneous  diseases,  it  would 
seem  to  belong  more  properly  to  the  class  of  medicines  with  which 
it  is  here  associated. 

Sensible  Properties  and  Soluhility.  As  kept  in  the  shops,  the 
dried  twigs  are  cylindrical,  about  as  thick  as  a  goose- quill,  wrinkled 
longitudinally,  and  of  a  grayish-ash  colour  externally.  When  cut 
across,  they  are  found  to  consist  of  a  cortical  and  ligneous  portion, 
and  a  central  pith.  Though  of  a  rather  nauseous  odour  when  fresh 
and  bruised,  they  are  inodorous  when  dry.  Their  taste,  when  they 
are  chewed,  is  at  first  bitter  and  afterwards  sweetish;  properties 
which  are  expressed  both  in  their  English  and  Latin  names.  They 
are  also  slightly  acrid.     They  yield  their  virtues  to  boiling  water. 

Active  Principles.  Besides  the  alkaloid  solania,  they  contain  a 
peculiar  principle  called  ])icroglycion,  or  duleamarin,  which  has  a 
sweet  and  bitter  taste,  and  is  probably  the  source  of  these  prop- 
erties in  the  stems.  But  neither  of  these  principles  has  been  iso- 
lated for  medical  use. 

Effects  on  the  System.  Dulcamara  is  thought  to  be  feebly  narco- 
tic, and  to  have  the  property  of  increasing  the  secretions  of  the  skin 
and  kidneys.  Considering  the  amount  of  liquid  usually  taken  along 
with  it,  these  latter  effects  might  be  expected;  but  I  am  not  disposed 
to  deny  its  influence  on  the  secretions,  though  it  is  certainly  not  very 
obvious.  The  only  physiological  effect  which  I  have  witnessed  from 
it,  taken  in  the  quantity  of  a  pint  of  the  decoction  daily,  has  been 
retardation  of  the  capillary  circulation,  with  perhaps  some  w^eakness 
of  the  pulse.     I  have  never  known  it  to  produce  cerebral  disturb- 
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ancc;  and,  in  any  ordinary  dose,  it  is  certainly  not  entitled  to  Ijc 
considered  as  a  narcotic.  In  very  large  quantities,  it  is  said  to  pro- 
duce nausea,  vomiting,  faintncss,  vertigo,  some  convulsive  motions, 
and  slight  paralytic  phenomena,  without  any  loss  of  consciousness. 
Antaphrodisiac  properties  have  also  been  ascribed  to  it. 

Therapeutic  Apiylication.  This  remedy  has  at  different  times  en- 
joyed some  reputation  in  the  treatment  of  chronic  rheumatism  and 
catarrh,  and  of  the  various  cachexias  for  which  the  other  vegetable 
alteratives  are  employed.  At  present,  however,  it  is  confined 
almost  exclusively  to  chronic  cutaneous  diseases,  in  which  it  is  sup- 
posed to  act  as  an  alterative.  It  appears  to  me  to  operate  as  a 
direct  sedative  to  the  capillary  circulation,  and  may  possibly  prove 
useful  in  that  way.  It  is  almost  always  given  in  connection  with 
other  more  powerful  alteratives,  such  as  arsenic  and  the  antimonials. 
I  employ  it  habitually  in  chronic  psoriasis,  lepra,  'pityriasis,  and  the 
advanced  stage  of  eczema  and  impetigo ;  and  should  consider  it  ap- 
propriate to  chronic  Uchenous  affections.  But,  as  I  almost  always 
prescribe  one  of  the  mineral  alteratives  at  the  same  time,  I  find  it 
difficult  to  determine  how  much  of  the  cure  is  owing  to  the  mineral, 
and  how  much  to  the  vegetable  remedy.  Nevertheless,  I  think  I 
have  seen  it,  without  aid,  check  at  least  the  tendency  of  these  affec- 
tions to  increase,  and  modify  the  constitutional  condition  on  which 
they  depend.  It  is  also  sometimes  administered  as  an  antaphrodi- 
siac, and  one  or  two  cases  have  occurred  to  me,  in  which  it  seemed 
to  act  beneficially  in  this  way. 

Administration.  Dulcamara  is  usually  given  in  decoction.  The 
officinal  Decoction  (Decoctum  Dulcamara,  U.  S.)  is  made  by  boil- 
ing an  ounce  of  the  bruised  twigs  in  a  pint  and  a  half  of  water  to  a 
pint.  The  dose  is  a  wineglassful  three  or  four  times  a  day.  I  have 
sometimes,  in  skin  affections,  given  twice  this  quantity  daily. 

A  Watery  ^arfraei  (Extractum  DuLCAMARiE,  U.S.)\s  also  di- 
rected by  the  U.  S.  Pharmacopoeia,  the  dose  of  which  is  from  five  to 
ten  grains,  but  of  which  a  larger  quantity  may  be  given  with  im- 
punity. 
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Subdivision  2. 
LOCAL    REMEDIES. 


CHAPTER  I. 
Local  Remedies  Affecting  the  Functions. 

CL^^SS    I. 
EMETICS. 

Emetics  are  medicines  Avhich  cause  vomiting,  in  certain  doses,  as 
an  ordinai-y  result,  and  in  the  healthy  state  of  the  stomach.  A 
large  quantity  of  almost  any  liquid  may  provoke  vomiting  by  over- 
distension of  the  stomach.  The  nauseous  taste  of  certain  substances, 
or  offensive  associations  in  relation  to  them  in  the  mind  of  the  patient, 
or  the  idiosyncrasy  of  particular  individuals,  may  occasionally  lead 
to  the  same  result  from  medicines  which  ordinarily  have  no  such 
effect.  Lastly,  in  an  irritated  state  of  the  stomach,  almost  anything 
introduced  into  it  will  give  rise  to  vomiting,  sometimes  even  a  tea- 
spoonful  of  water.  Substances,  however,  acting  in  these  several 
methods,  are  not  considered  as  emetics;  and  it  is  thus  obvious,  that 
each  of  the  conditions  mentioned  in  the  definition  is  essential. 

1.   Operation  of  Emetics. 

Symptoms.  The  vomiting  does  not  immediately  follow  the  ad- 
ministration of  the  emetic.  At  first,  no  unusual  sensation  is  expe- 
rienced, except  that  which  may  be  occasioned  by  the  disagreeable 
taste  of  the  medicine.  But,  in  a  period  varying  from  five  to  thirty 
minutes,  an  uneasiness  is  usually  experienced  in  the  epigastrium, 
soon  followed  by  the  sensation  denominated  nausea,  with  a  peculiar 
attendant  state  of  system ;  vermicular  motions  are  not  unfrequently 
felt  in  the  stomach;  and  these  phenomena  increase  in  intensity 
until  vomiting,  at  length,  takes  place.  Sometimes  the  stomach  dis- 
charges its  contents  at  one  effort;  but  more  frequently  the  emetic 
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action  is  repeated,  and  occasionally  several  times,  before  the  organ 
becomes  quiescent. 

From  the  commencement  of  the  feeling  of  nausea,  to  the  return 
of  the  system  to  its  original  condition,  a  series  of  phenomena  occur, 
which  it  is  very  necessary  to  understand,  in  order  to  appreciate  the 
full  therapeutic  influence  of  emetics.  During  the  nausea,  the  face  is 
pale;  the  skin  cool,  moist,  and  relaxed;  the  pulse  feeble,  often  fre- 
quent and  irregular;  the  saliva  flows  copiously;  and  feelings  are 
usually  experienced  of  gastric  uneasiness,  languor,  and  universal 
weakness,  which  are  sometimes  in  the  highest  degree  distressing,  so 
much  so  as,  if  long  continued,  to  render  the  patient  utterly  prostrate 
in  mind  and  body,  and  indifferent  to  all  things  around  him,  even  to 
life  itself.  It  is  very  seldom,  however,  that  the  nauseating  influence 
is  felt  in  this  degree;  and  sometimes  it  is  scarcely  experienced  at 
all;  vomiting  coming  on  promptly,  and  with  little  antecedent  sensa- 
tion of  any  kind.  Emetics  differ  extremely  in  the  degree  to  which 
they  produce  nausea.  Thus,  the  sulphates  of  copper  and  zinc  cause 
very  little;  tobacco  and  lobelia,  a  great  deal,  and  often  prolonged. 

During  the  act  of  vomiting,  another  set  of  symptoms  appear. 
Instead  of  the  sensation  of  nausea,  there  is  a  feeling  of  constriction 
in  the  epigastrium,  not  unfrequently  amounting  to  spasmodic  pain. 
The  face  is  flushed,  the  jugular  veins  are  swollen,  the  temples  feel 
as  if  distended,  there  is  a  general  sense  of  fulness  of  the  head,  and 
sometimes  pain,  the  pulse  becomes  full  and  often  slow;  there  is 
obvious  congestion  of  the  brain,  resulting  from  an  impeded  return 
of  blood  from  the  head.  A  copious  sweat  often  breaks  out,  particu- 
larly about  the  face,  neck,  and  upper  part  of  the  body.  Occasion- 
ally, though  rarely,  an  involuntary  discharge  takes  place  of  the  con- 
tents of  the  bladder  or  rectum.  The  matter  vomited  varies,  being 
at  first  the  previous  contents  of  the  stomach;  but  afterwards,  if  the 
act  be  repeated,  different  liquid  secretions,  mucus,  pancreatic  liquor, 
or  bile;  and  sometimes  there  is  a  slight  intermixture  of  blood,  de- 
rived probably  from  the  rupture  of  a  small  vessel  in  the  pharynx  or 
cesophagus,  caused  by  its  over-distension. 

Upon  the  subsidence  of  the  vomiting,  the  system  falls  again  into 
a  state  of  general  relaxation,  but  not,  in  this  stage,  attended  with 
nausea.  The  depression  now  existing  is  a  result  of  the  immediately 
antecedent  state  of  violent  muscular  action.  The  skin  is  moist,  and 
relaxed;  the  pulse,  soft  and  rather  feeble;  and  feelings  of  languor 
and  weakness  are  experienced,  which  often  end  in  drowsiness,  or 
even  sound  sleep.     The  drowsiness  is  so  obvious  a  phenomenon,  that, 
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in  experiments  upon  lower  animals,  substances  which  have  produced 
an  emetic  effect  have  sometimes  been  erroneously  considered  as 
possessing  narcotic  properties,  in  consequence  of  the  apparent  stupor 
which  has  followed  vomiting.  It  is  nothing  more  than  the  rest  of 
the  brain,  after  the  commotion  into  which  it  has  been  thrown. 

Not  unfrequentlj,  after  the  system  has  suffered  a  short  continu- 
ance of  depression,  it  reacts ;  and  something  like  gentle  febrile  phe- 
nomena are  produced;  but,  in  most  instances,  there  is  a  gradual  re- 
turn to  the  former  state,  with  whatever  difference,  in  regard  to  any 
previously  abnormal  condition,  the  action  of  the  emetic  may  have 
occasioned. 

Unpleasant  and  even  dangerous  results  sometimes  attend  or  follow 
the  emetic  action.  The  great  distension  of  the  blood-vessels  of  the 
brain  has  caused  apoplectic  phenomena,  probably  from  effusion  of 
blood,  I  have  never  witnessed  an  instance  of  this  kind;  but  my 
preceptor,  the  late  Dr.  Parrish,  used  to  relate  to  his  pupils  the  case 
of  a  young  man  under  his  care,  who,  in  the  act  of  vomiting,  was 
attacked  with  apoplexy,  which  proved  fatal.  The  pulmonary  con- 
gestion has  led  also  occasionally  to  bleeding  from  the  lungs;  and 
the  uterus  is  said  to  have  suffered  in  the  same  way.  Hernia,  rupture 
of  the  abdominal  walls,  rupture  of  the  stomach  itself,  prolapsus  uteri, 
and  abortion,  are  other  evil  effects  which  have  sometimes  been  as- 
cribed to  the  straining  produced  by  emetics.  The  prostration  into 
which  the  system  is  thrown  by  the  nausea,  or  in  which  it  is  left  after 
the  violence  of  the  muscular  action,  is  sometimes  alarming,  and  has 
proved  fatal  in  some  cases  of  great  debility.  Another  source  of  dan- 
ger has  been  pointed  out.  In  the  stasis  of  blood  attendant  on  the 
extreme  circulatory  prostration  of  the  state  of  protracted  nausea,  or 
secondary  depression,  amounting  sometimes  almost  or  quite  to  syn- 
cope, it  is  asserted  that  coagulation  of  the  fibrin  has  taken  place 
in  the  heart  or  elsewhere;  and  the  clots  being  carried  into  the 
arteries  have  arrested  circulation,  and  given  rise  to  mortification  of 
remote  parts.  Thus,  cases  are  recorded  in  which  gangrene  of  the 
feet,  hands,  and  even  of  the  nose  and  ears,  has  followed  the  pro- 
longed prostration  or  partial  syncope  of  vomiting.  But  cases  of  the 
kind  above  mentioned  are  very  rare.  I  must  confess  that  I  cannot 
recall  an  instance  of  serious  injury  having  occurred  from  the  opera- 
tion of  an  emetic,  under  my  own  personal  observation. 

3Iechanism  of  Vomiting.  Different  opinions  have  been  held  as 
to  the  precise  agency  concerned  in  the  act  of  vomiting.  Some  have 
maintained  that  it  is  effected  exclusively  by  the  contraction  of  the 


CHAr.  I.]  EMETICS.  427 

stomach;  otlicrs,  that  this  organ  is  entirely  passive,  and  tli:it  the 
diaphragm  and  abdominal  muscles  alone  are  concerned;  others, 
again,  that  both  act  conjointly;  and  the  last  opinion  is  the  one,  I 
believe,  now  generally  adopted.  That  the  abdominal  muscles  and 
the  diaphragm  contract  in  the  effort,  is  obvious  to  every  one,  ac- 
quainted with  the  anatomy  of  the  parts,  who  has  ever  vomited  him- 
self, or  seen  another  vomit.  As  to  the  stomach,  it  has  been  seen  to 
contract  at  the  moment  its  contents  were  discharged;  and  I  am  quite 
confident  that  I  have  felt  it,  in  my  own  person,  spasmodically  con- 
tracting under  the  influence  of  an  emetic.  The  combination  of 
actions  seems  to  be  as  follows;  all  occurring  simultaneously.  The 
rima  glottidis  is  closed,  so  as  to  prevent  expiration ;  the  cardiac  ori- 
fice relaxes,  so  as  to  permit  the  upward  passage  of  liquids  from  the 
stomach;  the  pylorus  contracts,  and  thus  obstructs  the  passage 
downward;  and,  the  diaphragm  descending,  and  the  abdominal 
muscles  pressing  inward,  while  the  stomach  itself  contracts  corre- 
spondingly, it  necessarily  follows  that  the  contents  of  the  stomach 
are  driven  upward,  as  in  this  direction  is  the  only  outlet.  It  is 
true  that  bile  is  sometimes  thrown  up,  and  even  the  contents  of  the 
small  intestines,  in  certain  rare  instances;  but,  in  these  cases,  the 
constriction  which  prevents  the  downward  movement  of  the  liquids, 
instead  of  being  at  the  pylorus,  is  in  the  small  intestine,  at  some 
point  below  that  from  which  the  inverted  movement  takes  place. 
The  closure  of  the  glottis  is  necessary;  as  otherwise  the  contraction 
of  the  abdominal  muscles  would  be  in  part  expended  in  the  expulsion 
of  the  air  from  the  lungs,  and  the  stomach  would  feel  little  of  the 
pressure.  There  is  no  occasion  for  the  intervention  of  an  inverted 
peristaltic  action,  which  some  have  imagined.  The  result  is  ex- 
plicable in  accordance  with  the  most  obvious  physical  laws.  A 
cavity  whose  capacity  is  variable  is  compressed;  and  its  liquid  con- 
tents escape  through  the  only  existing  outlet. 

Effective  Cause  of  Vomiting.  The  muscular  movements  above 
explained  are  the  mere  mechanical  agency  by  which  vomiting  is  pro- 
duced. The  influence  which  calls  the  muscles  into  joint  action  is 
the  real  and  eff'ective  cause.  This  cannot  be  the  simple  impression 
of  the  emetic  upon  the  gastric  mucous  membrane;  for,  though  such 
an  impression  might  excite  the  peristaltic  movement  of  the  stomach 
by  a  direct  transmission  to  its  muscular  coat,  the  movement  would 
not  produce  vomiting.  The  cardia  being  closed,  if  any  efiect  were 
produced,  it  would  be  to  expel  the  contents  of  the  stomach  down- 
ward.    It  could  not  possibly  call  into  harmonious  co-operation  all 
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the  agencies  concerned  in  vomiting.  The  impression,  therefore, 
must  be  conveyed  to  some  common  centre,  capable  of  uniting  and 
harmonizing  all  these  movements.  This  centre  is  in  the  nervous 
system.  It  is  probably  in  the  medulla  oblongata,  and  the  neigh- 
bouring parts  of  the  encephalon.  It  will  be  remembered  that  the 
expelling  movements  are  not  the  whole  of  the  phenomena.  These 
are  preceded  by  the  sensation  of  nausea,  which  is  an  important  part 
in  the  ordinary  process  of  emetic  action.  An  impression,  therefore, 
is  made  on  the  stomach;  this  is  followed  by  an  impression  on  the 
nervous  centres,  probably  in  the  medulla  oblongata,  and  at  the  base 
of  the  brain ;  this  excites  the  sensation  of  nausea,  which  is  referred 
to  the  stomach,  as  any  other  sensation,  a  touch,  for  instance,  is  re- 
ferred to  the  point  first  acted  on;  as  a  consequence  of  this  disturb- 
ance in  the  nervous  centres,  an  influence  is  sent  forth  through  the 
efferent  nerves,  to  the  stomach,  the  diaphragm,  the  abdominal  mus- 
cles, the  muscles  of  the  larynx,  and  the  sphincter  fibres  of  the  car- 
diac and  pyloric  orifices,  which  brings  them  all  into  simultaneous 
and  concordant  operation.  That  this  nervous  communication  is 
essential  is  proved  by  two  facts.  If  the  par  vagum  on  both  sides  be 
divided,  the  stomach  will  not  act;  and  it  is  well  known  that,  when 
the  brain  is  rendered  quite  insensible  by  opium,  so  as  not  to  be  able 
to  feel  the  impression  made  by  the  emetic  substance,  no  amount  of 
it  will  produce  vomiting. 

There  is  another  interesting  point  of  inquiry  in  relation  to  this 
subject.  How  is  it  that  the  impression  upon  the  stomach  is  con- 
veyed to  the  nervous  centres  concerned?  I  think  there  can  be  no 
doubt  that  it  is,  in  some  instances  at  least,  conveyed  by  nervous 
communication;  through  the  afferent  fibres,  namely,  of  the  par 
vagum.  Such  a  relation  has  been  established  between  the  gastric 
mucous  membrane  and  the  nervous  centres  referred  to,  that  irrita- 
tion of  that  membrane,  from  any  cause,  shall  make  itself  felt  in  these 
centres,  and  thus  give  rise  to  nausea  and  vomiting.  This  is  a  wise 
provision  of  nature  to  get  rid  of  irritating  substances  which  may 
accidentally  enter,  or  morbidly  accumulate  in  the  stomach.  Hence, 
the  presence  of  acrid  bile  often  provokes  vomiting,  as  in  cholera 
morbus ;  and  acid  matters  have  the  same  effect,  as  in  sick  headache. 
Even  spontaneous  irritation  or  inflammation  equally  excites  the  nerv- 
ous centres,  and  causes  nausea  and  vomiting.  Irritant  emetics  are 
no  doubt  capable  of  operating  in  the  same  way. 

But  this  is  not  all.  Nausea  and  vomiting,  being  the  direct  result 
of  a  certain  condition  of  the  nervous  centres  induced  by  gastric  irri- 
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tation;  must  equally  result  from  the  same  condition  produced  by  any 
other  cause.  It  is  a  familiar  fact  that  certain  diseased  conditions  of  the 
brain,  in  a  perfectly  sound  state  of  the  stomach,  very  often  occasion 
nausea  and  vomiting.  Now  if  this  state  of  the  nervous  centres  can 
be  induced  by  medicines,  without  directly  affecting  the  stomach  in  any 
degree,  they  will  equally  produce  vomiting,  as  though  they  operated 
through  the  stomach  itself.  Such  is  now  well  known  to  be  the  case. 
Various  emetic  substances  will  produce  the  effect  when  injected  into 
the  rectum,  apjdicd  to  the  surface,  introduced  into  the  serous  cavi- 
ties, or  thrown  directly  into  the  blood.  Entering  the  circulation, 
they  are  brought  with  the  blood  into  contact  with  the  centres,  and 
act  on  them  directly,  with  the  same  result  as  though  they  operated 
primarily  on  the  stomach.  It  may  be  said  that  they  are  carried  to 
the  stomach,  and  act  primarily  upon  that  organ  still.  This  is  not 
impossible.  Entering  into  the  mucous  membrane  with  the  blood, 
they  may  produce  in  it  the  same  irritation  as  when  applied  directly 
to  its  inner  surface,  and  this  irritation  may  then  react  on  the  nervous 
centres  so  as  to  bring  about  vomiting.  Indeed,  it  has  been  ascer- 
tained that  certain  substances  which,  like  arsenic,  inflame  the  stom- 
ach directly,  are  capable  of  producing  exactly  the  same  effect  in  it, 
when  injected  into  the  circulation.  But  there  are  reasons  for  think- 
ing that  some  emetic  substances  act  directly  upon  the  nervous  cen- 
tres especially;  and  that,  even  when  swalloAved,  they  still  act  rather 
through  absorption  than  directly  on  the  stomach.  Thus,  medicines 
often  operate  as  emetics,  which  are  not  in  themselves  very  irritating; 
and  this  emetic  effect  is  in  no  degree  proportioned  to  their  irritant 
influence.  One  grain  of  tartar  emetic,  dissolved  in  three  or  four 
fluidounces  of  water,  is  incapable  of  producing  any  sensible  irritation 
of  the  mucous  membrane;  yet  it  may  vomit  actively;  and  it  will  pro- 
duce the  same  efl'ect,  in  whatever  Avay  it  may  enter  the  blood.  The 
probability  is,  therefore,  that  even  when  swallowed,  it  acts  not  by  an 
impression  on  the  gastric  surface,  but  by  absorption,  and  direct  action 
on  the  organic  nervous  centres.  Another  consideration  favours  this 
view.  Emetics  do  not  generally  operate  at  once.  Time  is  required, 
and  not  unfrequently  a  considerable  time,  before  their  peculiar  effect 
is  experienced.  It  may  be  assumed  that  this  time  is  expended  in 
the  process  of  absorption;  and  the  effect  is  not  produced  until  the 
blood  has  acquired  a  suflTicient  degree  of  impregnation  for  the  pur- 
pose. If  they  acted  by  irritating  the  stomach,  the  effect  should  be 
more  rapid ;  and  this  is  the  case  with  the  emetics  which  really  oper- 
ate through  their  acrimony.     Hence,  an  emetic  dose  of  sulphate  of 
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copper,  sulphate  of  zinc,  or  mustard,  acts  much  more  promptly  than 
the  same  relative  dose  of  tartar  emetic,  given  with  a  view  to  its 
emetic  effect. 

From  what  has  been  said,  it  seems  highly  probable  that  emetics 
operate  in  three  different  methods;  1.  by  a  direct  and  exclusive  irri- 
tation of  the  stomach,  as  mustard;  2.  by  absorption,  as  tartar  emetic; 
and  3.  by  both  methods,  as  probably  ipecacuanha. 

Effect  of  Repetition.  Most  medicines  lose  their  effect,  in  greater 
or  less  degree,  on  repetition ;  more  being  required,  at  each  successive 
administration,  if  the  repetition  be  so  frequent  as  not  to  suffer  the 
system  entirely  to  recover  from  the  effects  of  the  preceding  dose. 
But  emetic  substances  have  been  said  to  be  an  exception  to  this  rule; 
and  the  fact  is,  that,  when  frequently  repeated,  they  often  operate 
in  smaller  doses  after  some  time  than  at  first.  This,  however,  is 
only  an  apparent  exception  to  the  general  rule.  Emetics  irritate 
the  stomach.  Their  speedy  repetition  may  increase  the  irritation 
into  a  state  bordering  on,  if  not  amounting  to  inflammation.  In  this 
condition  of  the  stomach,  the  mildest  articles  will  often  vomit,  even  a 
drink  of  water;  much  more  a  portion  of  the  irritant  emetic  substance. 
Besides,  the  principle  of  association  often  influences  the  action  of  the 
medicine.  Even  the  thought  or  recollection  of  a  substance,  which 
has  once  vomited,  will  sometimes,  through  this  principle,  produce 
an  emetic  effect.  But  if  the  emetic  substance  be  given  cautiously, 
beginning  in  such  doses  as  not  to  irritate  the  stomach,  and  gradually 
increasing,  as  the  organ  is  found  to  bear  them ;  we  may  in  this  way 
enormously  augment  the  quantity  taken,  without  vomiting.  Every 
one  knows  how  insensible  the  stomach  becomes  to  tobacco,  though, 
on  the  first  use  of  it,  the  smallest  quantity  produces  sickness  and 
vomiting.  The  stomach  and  nervous  centres  have  gradually  become 
accustomed  to  the  impression,  and  consequently  feel  it  less  sensibly. 
In  other  words,  the  emetic  substance  obeys  the  general  law. 

Susceptibility  to  the  Influence  of  Emetics.  This  is  very  different 
in  different  individuals,  and  in  different  states  of  system.  Some  per- 
sons, through  idiosyncrasy,  resist  large  doses  of  a  particular  emetic, 
and  others  are  extremely  susceptible  to  the  smallest  doses.  In  some 
persons,  from  six  to  ten  grains  of  tartar  emetic  will  not  even  produce 
nausea;  and  I  once  had  a  female  patient  whom  ipecacuanha  vomited 
in  doses  of  one-sixth  or  one-quarter  of  a  grain.  In  disease,  the  dif- 
ference is  very  striking.  Some  nervous  diseases  offer  a  strong  resist- 
ance to  the  emetic  action.  In  delirium  tremens,  and  mania,  it  is 
often  extremely  difficult  to  induce  vomiting.     Such,  too,  is  the  case 
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often  in  amaurosis,  tetanus,  and  cases  of  narcotic  poisoning.  Tlio 
cause  is  probably  the  diminished  sensibihty  of  the  nervous  centres. 
The  case  is  reversed  in  inflammatory  and  febrile  diseases,  in  which 
vomiting  is  in  general  easily  induced.  Of  the  influence,  in  this 
respect,  of  the  nervous  element  in  disease,  we  have  a  remarkable 
example  in  spasmodic  or  catarrhal  croup,  consisting  of  a  combination 
of  laryngeal  inflammation  and  spasm  of  the  muscles  of  the  glottis. 
In  a  child  with  this  disease,  a  much  larger  dose  of  tartar  emetic  is 
required,  to  bring  on  vomiting,  than  in  a  simple  case  of  inflamma- 
tion of  the  same  passages,  as  in  ordinary  catarrh.  Mineral  poisons 
are  generally,  in  this  respect,  the  reverse  of  the  narcotic.  Producing 
irritation  of  stomach,  and  not  obtunding  the  sensibility  of  the  nerv- 
ous centres,  they  often  vomit  themselves;  or,  if  not,  favour  the  opera- 
tion of  small  doses  of  emetics.  An  exception  to  this  rule  exists,  when 
their  action  is  so  violent  as  to  disorganize  the  stomach,  and  thus  to 
destroy  at  once  its  susceptibility  and  absorbing  powers. 

2.  Thercqjeutic  Effects^  or  Indications. 

1.  Evacuation  of  the  Stomach.  This  is  an  obvious  and  important 
indication  for  the  use  of  emetics.  Indigestible  food,  irritant  or  pois- 
onous substances  from  without,  acid  and  acrid  accumulations  result- 
ing from  chemical  changes  in  the  gastric  contents  or  from  disordered 
secretion,  regurgitating  bile  and  possibly  pancreatic  juice,  may  one 
or  more  be  present  in  the  stomach,  and  occasion  irritation  of  that 
organ  in  various  modes,  requiring  relief  by  means  of  an  emetic. 

One  of  the  irritative  afi'ections  in  which  an  emetic  is  often  indi- 
cated, on  this  score,  is  severe  sjjasmodic  pain  or  cramj)  of  the  stom- 
ach. Whenever  this  phenomenon  is  presented,  inquiry  should  be 
made  as  to  the  probable  existence  of  some  cause  of  the  kind  referred 
to,  and,  if  there  be  reasonable  ground  for  suspecting  its  presence,  an 
emetic  should  be  administered.  One  of  the  symptoms  often  present 
is  some  degree  of  nausea,  but  insufficient  to  bring  about  vomiting. 
One  of  the  mildest  emetics  will  generally  be  sufficient;  and  some- 
times a  tumblerful  or  two  of  warm  water,  or  warm  molasses  and 
water,  will  answer  the  purpose,  especially  when  occasional  nausea  is 
conjoined  with  the  spasm.  The  relief  from  an  emetic  is  often  most 
prompt  and  complete,  and  the  passage  from  intense  suffering  to  ease 
most  happy. 

Another  result  of  the  same  irritative  agency  h  frequent  retching, 
or  ineffectual  efforts  to  vomit,  in  which  the  patient  may  bring  up  a 
little  bile,  or  acrid  matter,  showing  the  nature  of  the  contents  of  the 
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stomach,  which,  however,  he  is  unable  to  empty  completely.  The 
suffering  from  the  nausea,  and  racking  of  the  fruitless  emetic  efforts, 
is  often  very  great.  This  condition  is  not  uncommon  at  the  com- 
mencement, or  in  the  course  of  fevers ;  in  the  former  case,  proceed- 
ing from  undigested  matters,  which,  in  the  disordered  state  of  the 
digestive  function  incident  to  the  febrile  disease,  the  stomach  is 
unable  to  dissolve;  in  the  latter,  from  acrid  secretion,  particularly 
bile,  which  is  sometimes  produced  in  excess.  If  not  relieved,  the 
condition  may  end  in  positive  gastritis,  and  may  seriously  aggravate 
the  danger  of  the  disease.  I  have  not  unfrequently  met  with  it  in 
the  course  of  bilious  remittent  fever.  Very  gentle  methods,  as  in  the 
preceding  condition,  will  here  also  answer  a  most  excellent  purpose. 

I  have  repeatedly  known  a  comatose  state,  simulating  ai)oplexy, 
to  result  from  irritation  of  stomach  proceeding  from  acrid  matters 
contained  in  it.  One  case  of  the  kind  I  remember  well,  in  which  the 
condition  apparently  depended  on  a  meal  which  the  patient  had  made 
of  cucumbers,  ham,  and  I  believe  whortleberries.  There  are  symp- 
toms in  these  cases  which  usually  serve  sufficiently  to  distinguish 
them  from  true  apoplexy.  Though  the  attack  may  have  been  sudden, 
the  face  is  not  generally  flushed  as  in  congestion  of  the  brain ;  there 
is  no  stertor,  and  the  pulse  is  not  specially  full  or  strong.  The  pa- 
tient, too,  may  exhibit  some  slight  signs  of  consciousness  if  roused, 
and  pressure  in  the  epigastrium  may  occasion  sensible  uneasiness. 
An  emetic  will  generally  relieve  the  symptoms. 

Urticaria  frequently  proceeds  from  this  cause.  The  worst  case  of 
this  disease  I  ever  met  with  arose  from  eating  raspberries,  and  ceased 
at  once  when  the  offending  cause  was  discharged  from  the  stomach. 
Other  acute  skin  affections  may  sometimes  have  a  similar  origin,  and 
be  similarly  relieved.  By  bearing  this  fact  in  mind,  the  young  prac- 
titioner will  not  unfrequently  be  able  to  save  himself  much  solicitude, 
and  the  patient  great  suffering. 

Sick-headache  is  notoriously  a  frequent  result  of  acrid  or  acid 
matter  in  the  stomach;  and  may  often  be  very  advantageously 
treated  by  a  mild  emetic,  given  in  anticipation,  or  aid  of  the  sponta- 
neous efforts  of  nature. 

The  indication  for  the  use  of  emetics  in  cases  of  2^oisoning  hy  the 
stomach  is  almost  too  obvious  to  require  notice;  but  there  are  two 
or  three  points  in  connection  with  the  subject  which  it  may  be  pro- 
per to  touch  upon.  The  narcotic  poisons,  not  possessed  of  very 
acrid  properties,  especially  opium,  are  apt  to  produce  great  insen- 
sibility to  the  action  of  emetics;  and  it  is  sometimes  necessary  to 
select  the  most  prompt  and  powerful  in  order  to  obtain  any  effect. 
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It  is  common  to  use  for  tlic  purpose  sulpliate  of  zinc,  or  even  sul- 
phate of  copper,  and  to  give  these  in  doses  twice  or  three  times  as 
great  as  would  be  required  under  ordinary  circumstances.  The 
point  to  which  I  wish  particularly  to  call  the  attention  of  the  stu- 
dent here,  is  the  necessity  for  caution  not  to  proceed  too  far  with 
these  acrid,  and  even  corrosive  substances.  Should  the  first  dose 
not  vomit,  it  should  not  be  indefinitely  repeated,  in  order  to  obtain 
this  effect.  Though  the  stomach  and  nervous  centres  may  be  insen- 
sible to  the  emetic  influence,  the  mucous  membrane  nevertheless  suf- 
fers from  the  irritation,  and,  if  too  much  of  the  emetic  has  been 
given,  when  reaction  takes  place,  should  the  patient  survive  the  im- 
mediate operation  of  the  poison,  violent  gastric  inflammation  may  be 
added  to  other  sources  of  inconvenience  or  danger.  It  would,  there- 
fore, be  best,  in  such  cases,  after  the  administration  of  one  or  two 
doses,  to  be  content  with  the  very  free  use  of  one  of  the  milder 
emetics,  which  may  be  given  safely  in  any  dose.  Under  the  head  of 
poisoning  from  opium,  the  reader  will  find  an  account  of  the  methods 
by  which,  in  these  cases,  the  insusceptibility  of  the  cerebral  centres 
to  the  emetic  influence  may  be  diminished,  and  the  medicine  be  en- 
abled to  act.  In  the  poisoning  from  mineral  and  other  highly  irri- 
tant substances,  it  may  often  be  sufiicient  to  w^ash  out  the  stomach 
by  means  of  warm  drinks ;  but,  if  these  should  not  vomit  freely  and 
thoroughly,  one  of  the  milder  emetics  should  be  administered, 

2.  Mechanical  Compression  of  the  Abdominal  Viscera.  In  con- 
sequence of  the  contraction  of  the  diaphragm  and  abdominal  mus- 
cles, the  whole  of  the  viscera  of  the  abdomen  are  powerfully 
compressed,  and  a  tendency  is  given  to  the  liquid  matters  contained 
in  them  to  escape  by  every  practicable  passage.  The  blood  of 
the  vena  portiie  and  its  radicals,  throughout  the  abdomen,  is  thus 
hastened  forward  in  its  movement  through  the  liver;  and,  should 
congestion  of  this  circulation  have  existed,  it  is  for  a  time  relieved. 
Hence  emetics  are  useful  in  passive  abdominal  congestion,  and  its 
attendant  disorders.  Cases  of  this  kind  are  not  uncommon.  In 
warm  weather,  especially,  the  liver  not  unfrequently  becomes  torpid, 
the  capillary  circulation  through  it  is  slow  and  languid,  and  the  blood 
accumulates  in  the  vena  portse,  producing  various  disorders  of  the 
stomach  and  bowels.  One  of  the  most  common  conditions  is  that 
often  denominated  bilious  disorder.  There  is  a  feeling  of  oppres- 
sion or  weight  in  the  abdominal  region,  the  bowels  are  torpid,  the 
appetite  is  impaired,  the  tongue  is  perhaps  a  little  furred,  there  is  a 
general  uneasiness  and  often  unaccountable  depression  of  spirits,  and 
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not  unfrequently,  in  the  fema]e,  hysterical  symptoms  appear.  This 
condition  may  be  original,  or  may  occur  as  an  attendant  on  other 
diseases.  An  emetic  often  effectually  relieves  it  by  unloading  the 
portal  circulation. 

In  congestions  of  the  spleen^  this  property  of  emetics  will  some- 
times answer  a  good  purpose;  and  they  are  among  the  remedies 
which  may  be  resorted  to  in  enlargements  of  that  organ,  supposed 
to  be  of  a  congestive  nature. 

Sometimes  there  is  a  collection  of  bile  in  the  ducts  of  the  liver, 
and  in  the  gall-bladder,  which  interferes  with  the  proper  perform- 
ance of  the  hepatic  function;  while,  from  the  absence  of  the  bile  in 
the  primse  viae,  the  function  of  digestion  is  impaired.  The  compres- 
sion to  which  these  parts  are  subjected  causes  the  ducts  and  gall- 
bladder to  be  emptied,  and  this  source  of  disorder  to  be  at  least 
temporarily  relieved.  Hence  the  frequent  appearance  of  bile  in  the 
matters  ejected  by  vomiting,  when  the  effort  is  repeated  several 
times,  and  with  some  degree  of  violence.  The  bile,  forced  out  of 
the  liver  and  the  gall-bladder  into  the  duodenum,  ascends  partly 
into  the  stomach,  and  escapes  along  with  its  contents. 

Sometimes  there  is  reason  to  think  that  this  bilious  accumulation 
is  owing  to  tenacious  mucus,  collected  in  the  excretory  ducts  of  the 
liver,  which  tends  to  close  them  against  the  passage  of  the  bile.  If 
this  be  the  case,  the  emetic  operates  favourably  by  bringing  the 
whole  great  power  of  the  muscular  walls  of  the  abdomen  to  bear 
upon  the  obstruction,  and  thus  forcing  a  passage  of  the  ducts. 

That  these  ducts  are  occasionally  closed  by  hiliary  calculi  is  well 
known;  and  the  idea  formerly  prevailed  that  jaundice  was  essentially 
connected  with  an  impediment  of  this  or  some  other  nature  in  these 
passages.  Emetics,  having  been  found  useful  in  jaundice,  were  sup- 
posed to  operate  by  forcing  forward  the  calculus,  or  otherwise  re- 
moving the  impediment.  Though  I  do  not  believe  that  jaundice 
usually  depends  on  such  a  cause,  yet  it  is  sometimes  associated  with 
the  obstruction,  and  is  relieved  by  its  removal;  and  it  is  probable 
that  the  mechanical  action  of  emetics  may  prove  useful  in  aiding  the 
passage  of  biliary  calculi,  especially  when  associated  Avith  the  gen- 
eral relaxation  attendant  on  the  state  of  nausea. 

The  simple  shock  given  by  these  powerful  movements  to  the  con- 
tents of  the  abdomen  generally,  may  tend  to  rouse  them -from  any 
state  of  torpor  into  which  they  may  have  fallen,  and  thus  serve  as  a 
stimulant  to  all  their  functions. 

3.  Reduction  of  Arterial  Action.    During  the  existence  of  nausea, 
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it  has  already  been  stated  that  there  is  a  general  depression  of  the 
circulation,  the  pulse  becoming  small  and  >vcak ;  and  sometimes  a 
condition  approaching  to  syncope  is  induced.  Tliis  diminished  move- 
ment of  the  blood  is  useful  in  the  relief  of  active  congestion  and  com- 
mencing inflammation;  and,  could  it  be  maintained,  without  great 
inconvenience,  and  perhaps  danger,  would  serve  as  a  most  powerful 
antiphlogistic  agency.  Even  temporary  as  it  is,  it  sometimes  serves 
a  very  useful  purpose  by  suspending  the  course  or  dimmishing  the 
violence  of  injlammation,  while  other  measures  of  a  more  permanent 
character  may  be  used  to  sustain  the  impression  made.  One  of  the 
greatest  drawbacks  to  the  advantages  of  this  influence  of  emetics  is 
the  subsequent  reaction  which  is  apt  to  take  place;  and  which,  after 
the  disease  has  become  fixed,  so  as  not  to  be  eradicated  by  any  tem- 
porary measure,  will  probably  do  as  much  harm  as  the  previous  de- 
pression might  have  done  good.  It  is  best,  therefore,  when  emetics 
are  employed  as  such,  in  inflammations,  to  restrict  them  to  the  ear- 
lier stage;  at  least  in  reference  to  the  present  indication,  that, 
namel}',  of  reducing  arterial  action. 

4.  Muscular  Helaxation.  During  the  same  state  of  nausea,  there 
is  a  universal  muscular  relaxation,  which  often  answers  an  admirable 
purpose  in  disease.  Few  agencies  are  more  powerful  than  this  in 
relieving  spasm.  Hence  emetics  are  often  extremely  useful  in  spas- 
modic diseases.  In  the  paroxysm  of  spasmodic  asthma  they  are 
among  the  most  efficient  remedies.  Their  occasional  repetition  has 
been  highly  recommended  in  hooping-cough.  They  are  above  all 
other  remedies  efiective  in  relaxing  the  spasm  of  the  glottis  in  the 
paroxysm  of  croup,  and  are  among  the  standard  means  of  cure  in 
that  disease.  Through  the  same  agency,  they  often  exercise  a  pow- 
erful influence  over  the  convulsive  paroxysms  of  hysteria.  They 
may  indeed  be  employed  in  any  case  of  spasm ;  where  no  contra-in- 
dication  exists,  as  cerebral  congestion  or  abdominal  inflammation; 
and  when  a  strong  immediate  impression  is  desired.  Even  in 
eclampsia  or  occasional  convulsions,  with  signs  of  cerebral  conges- 
tion, if  measures  have  been  previously  taken  for  relieving  the  brain 
by  the  abstraction  of  blood,  purging,  cold  applications,  etc.,  and  the 
convulsions  still  persist,  emetics  may  generally  be  given  with  safety, 
and  will  often  be  found  of  great  benefit. 

Another  application  of  them,  upon  this  principle,  is  made  by  the 
Burgeons,  for  the  purpose  of  relaxing  the  muscles  in  the  reduction  of 
dislocations. 

5.  Promotion  of  Secretion.     During  the  continuance  of  the  nau- 
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sea,  there  is  a  strong  and  general  tendency  to  secretion.  The  saliva 
generally  flows  copiously.  The  skin  is  almost  always  cool  and 
moist.  The  hile  flows  more  freely:  and  the  same  is  probably  the 
case  with  the  pancreatic  fluid.  The  mucous  secretion  is  obviously 
increased,  especially  that  of  the  stomach  and  duodenum,  and  of  the 
air-passages.  The  last  is  among  the  most  influential  therapeu- 
tic effects  of  emetics;  rendering  them  of  great  use  in  inflamma- 
tory affections  of  the  air-passages,  and  especially  in  jiseudomem- 
hranous  croup,  in  which  they  act  favourably  much  more,  I  believe, 
by  promoting  mucous  secretion,  and  thus  loosening  the  false  mem- 
brane, than  by  any  merely  expulsive  effort.  Indeed,  it  is  difficult  to 
conceive  how  this  latter  eff"ect  can  be  produced  upon  the  air-passages, 
when,  as  one  of  the  very  conditions  of  the  emetic  act,  the  rima  glot- 
tidis  closes,  and  does  not  relax  till  the  abdominal  muscles  ceaSe  to 
contract. 

But,  besides  the  general  promotion  of  secretion  from  the  relaxa- 
tion everywhere  of  the  blood-vessels,  the  hepatic  and  pancreatic 
secretions  are  probably  increased  upon  other  principles.  The  mere 
agitation  of  the  viscera  would  have  some  eff'ect  of  the  kind  by  rousing 
them  into  increased  action.  There  is,  moreover,  a  certain  sympathy 
between  glands  and  the  surfaces  upon  which  their  excretory  ducts 
open,  by  which  an  irritation  applied  to  the  latter  produces  an  increase 
in  the  function  of  the  former.  A  fomiliar  illustration  of  this  prin- 
ciple we  have  in  the  increased  flow  of  saliva  which  follows  the  intro- 
duction of  food  into  the  mouth.  The  irritation  of  the  emetic  upon 
the  gastric  and  duodenal  mucous  membrane  may  be  supposed  to 
operate  upon  this  principle,  in  promoting  the  secretion  of  bile  and 
pancreatic  liquor. 

This  general  increase  of  the  secretions  renders  emetics  useful  in 
various  conditions  of  disease;  whenever,  indeed,  there  may  be  defi- 
ciency of  action  in  any  one  of  the  surfaces  or  glands  upon  which  they 
more  especially  operate,  and  of  course  in  febrile  diseases,  in  which 
there  is  often  a  general  deficiency  of  secretions.  It  does  not  follow, 
however,  that  emetics  are  to  be  used  in  all  these  cases.  Not  unfre- 
quently  contra-indications  exist;  and,  when  this  may  not  be  the  case, 
there  are  generally  other  and  less  disagreeable  methods  of  bringing 
about  the  same  result.  Nevertheless,  the  practitioner  should  be 
familiar  with  this  therapeutic  eflfect  of  emetics,  so  that  he  may  have 
recourse  to  it,  should  the  occasion  off"er. 

One  aff"ection  in  which  emetics  often  operate  very  happily,  upon 
this  principle,  is  jaundice.     I  have  elsewhere  endeavoured  to  demon- 
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strate  that,  in  the  great  majority  of  cases,  this  disease  is  the  imme- 
diate result  of  diminution  in  the  secretory  function  of  the  liver. 
Sometimes  the  cases  are  obstinate,  and  resist  the  ordinary  hepatic 
stimulants.  In  such  cases,  emetics  occasionally  operate  most  hap- 
pily; bringing,  as  they  do,  so  many  different  agencies  to  bear  upon 
that  organ,  all  calculated  to  promote  its  secretory  function. 

6.  Depletion.  Emetics  deplete  in  two  ways;  first,  directly  by  in- 
creasing secretion,  and  secondly,  indirectly,  by  removing  from  the 
stomach,  and  sometimes  from  the  duodenum,  materials  which  would 
otherwise  make  their  way  into  the  circulation,  and  increase  or  enrich 
the  blood.  Upon  this  principle,  they  are  useful  in  plethora,  vascular 
irritation  or  active  congestion,  and  injiammation.  But  they  are  sel- 
dom used  purposely  with  reference  to  this  special  effect;  as  the  same 
ends  can  be  accomplished  by  less  disagreeable,  and  probably  more 
effective  means.  Still  they  may  act  incidentally  with  advantage  upon 
this  principle,  when  given  for  other  purposes;  and  their  depletory 
effect  should  be  taken  into  consideration,  in  estimating  the  indications 
for  their  use.  It  may  turn  the  scale  in  their  favour,  when  equally 
balanced  by  other  considerations. 

7.  Promotion  of  Absorption.  This  property  of  emetics  follows  as 
a  necessary  consequence  of  their  depletory  powers.  Whatever  re- 
moves blood,  or  any  constituent  of  the  blood,  from  the  circulation, 
favours  absorption  into  it ;  and  this  is  especially  true  of  the  liquid 
ingredients.  The  relaxed  and  flaccid  condition  of  the  blood-vessels 
has  also,  probably,  the  tendency  to  produce  a  contrary  and  balancing 
condition  of  the  absorbents.  By  this  property  of  promoting  absorp- 
tion, emetics  occasionally  prove  beneficial  in  dropsies ;  though  seldom 
used  purposely  for  this  end.  They  have  sometimes  been  employed, 
and  with  considerable  efficiency  too,  upon  this  principle,  to  aid  in  the 
resolution  of  obstinate  swellings  of  the  testicles,  and  of  the  absorbent 
glands. 

8.  Revulsio7i.  This  principle  in  the  operation  of  medicines  has 
already  been  explained.  (See  vol.  i.  p.  58.)  By  their  irritant  action 
on  the  stomach,  whether  directly  or  through  the  circulation,  emetics 
attract  the  arterial  blood  and  the  nervous  energy  to  the  gastric  and 
duodenal  mucous  membrane,  and  thereby  draw  them  from  other  parts 
where  they  may  have  been  unduly  concentrated.  Upon  this  princi- 
ple, in  co-operation  with  others  already  referred  to,  they  act  benefi- 
cially in  vascular  irritation  and  inflammation,  seated  in  remote  parts. 
Hence,  in  part,  their  usefulness  in  inflammations  and  spasmodic 
affections  of  the  air-passages^  the  fauces  including  the  tonsils,  and 
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the  lungs,  when  employed  in  the  earlj  stages.  Hence  too  their 
powerful  influence  over  cerebral  excitement,  especially  when  so  man- 
aged as  to  sustain  a  nauseating  effect,  instead  of  being  pushed  to 
positive  emesis.  In  congestion  of  the  brain,  of  an  apoplectic  char- 
acter, they  are  somewhat  hazardous;  but,  when  the  excitement  is 
mainly  nervous,  they  often  act  very  powerfully  and  advantageously. 
Few  remedies  are  more  efficient  in  maniacal  or  delirious  violence, 
and  cerebral  excitement  of  a  hysterical  character,  than  emetics,  so 
given  as  to  nauseate.  In  amaurosis,  dependent  on  irritation  of  the 
nervous  centre  of  vision,  they  sometimes  act  happily.  They  have 
been  recommended  also  in  delirium  tremens.  In  cases  of  gout  and 
rheumatism,  they  operate  usefully  on  the  same  principle. 

In  hemorrhages,  too,  they  have  been  employed  upon  the  same  in- 
dication; and  occasionally  with  considerable  success,  especially  in 
that  of  the  nterus. 

In  neuralgic  affections  they  often  operate  beneficially,  probably  in 
part  at  least,  upon  this  principle  of  revulsion.  They  may  be  tried 
in  any  obstinate  case,  but  are  more  particularly  adapted  to  the  dis- 
ease when  it  affects  the  head.  The  late  Dr.  Physick  used  to  recom- 
mend them,  as  the  most  efficient  means  of  cure,  in  those  obstinate 
pains  in  the  scalp,  occupying  the  seat  of  a  former  bruise  or  other 
injury. 

But,  with  a  view  to  revulsion,  they  cannot  of  course  be  used  in  in- 
flammation or  hemorrhage  of  the  stomach  itself,  or  the  organs  in  its 
immediate  vicinity;  though  it  is  not  impossible  that,  in  other  ways, 
they  may  prove  beneficial  in  these  affections. 

9.  A  Shock  on  the  System.  The  influence  of  emetics  is  rapid, 
powerful,  and  extensive.  It  is  felt  by  the  abdominal  viscera,  the 
brain,  the  heart,  and,  in  fact,  by  every  sensitive  part  of  the  body. 
They  produce,  therefore,  a  sort  of  shock  upon  the  system,  well  cal- 
culated to  rouse  it  out  of  torpor,  and  to  unseat  diseases  which  may 
have  fixed  themselves  but  recently,  and  with  no  great  tenacity  of 
hold,  in  the  tissues.  In  this  way  they  may  break  the  chain  of  mor- 
bid associations,  upon  which  the  continuance  of  disease  probably 
often  depends.  They  substitute  their  own  temporary  influence  imme- 
diately, or  by  anticipation,  for  that  of  other  morbid  agency,  and  thus 
operate  on  the  principle  of  supersession.  (See  vol.  i.  p.  55.)  It  is  in 
this  way,  probably,  that  they  prove  efficacious  in  preventing  the 
paroxysms  of  periodical  diseases,  being  administered  so  as  to  be  in 
full  operation  about  the  time  of  the  expected  attack.  They  will 
thus  often  prevent  the  paroxysms  of   intermittent  and  remittent 
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fevers,  and  of  intermittent  neuralgia;  and,  upon  the  same  principle, 
if  given  at  the  original  approach  of  one  of  the  miasmatic  fevers,  may 
altogether  set  it  aside. 

Emetics  have  been  used  in  the  collapse  of  miasmatic  pernicious 
fever,  and  seem  to  have  sometimes  done  good  by  rousing  the  system 
into  reaction. 

It  is  possible  that,  in  the  same  "way,  they  may  have  been  beneficial 
in  the  collapse  of  cholera,  in  -which  an  emetic  of  salt  has  been  very 
highly  commended  by  some  practitioners. 

10.  Local  Irritation.  The  direct  excitant  efiect  of  emetics  on  the 
gastric  mucous  membrane  is  sometimes  beneficial  in  disease.  In  the 
torpid  state  of  the  stomach  so  common  in  dyspepsia,  they  were  re- 
commended by  the  late  Prof.  Chapman  at  the  commencement  of  the 
treatment.  By  a  local  substituted  action,  they  may  also  prove  useful 
in  existing  irritations  or  other  disorders  of  the  stomach  itself,  on  the 
same  principle  that  irritants,  externally  applied,  operate  often  so 
beneficially  in  eruptions  upon  the  surface.  But  it  would  be  difiicult 
to  distinguish  those  conditions  of  the  stomach  to  which  they  might 
be  applicable,  from  those  in  which  their  administration  might  be  in- 
jurious; and,  if  used  at  all,  with  this  indication,  in  such  cases,  it 
should  be  with  great  caution,  and  never  when  the  membrane  may  be 
in  any  degree  acutely  inflamed.  It  is  possible  that  they  may  some- 
times prove  useful,  on  this  principle,  in  cholera,  in  which,  as  already 
stated,  they  have  been  recommended.  It  is,  too,  not  impossible  that 
they  may  have  been  efficacious,  as  has  been  asserted,  in  arresting 
hsematemesis,  by  the  same  mode  of  action.  Certainly,  we  often  meet 
with  cases  of  gastric  disorder,  with  a  furred  tongue,  uneasiness  of 
stomach,  defective  appetite,  constipation,  etc.,  in  which  an  emetic 
affords  prompt  and  entire  relief.  In  the  older  pathology,  these  were 
looked  on  as  saburral  cases,  in  which  the  gastric  mucous  membrane 
was  supposed  to  throw  out  unwholesome  secretions,  as  the  tongue 
forms  fur;  or  noxious  matters  were  in  some  other  way  generated, 
which,  accumulating  in  the  stomach,  proved  a  source  of  various  gas- 
tric disturbance.  But  these  conditions  are  now  regarded  as  having 
their  real  seat  in  the  tissues;  and  emetics  if  useful,  must  be  so  by 
changing  the  condition  of  the  tissues,  and  not  merely  by  evacuating 
the  sordes. 

11.  Cathartic  Effect.  Lastly,  most  emetics,  given  in  doses  just 
insufficient  to  vomit,  are  disposed  to  act  as  cathartics ;  and  not  unfre- 
quently  they  produce  the  two  effects  conjointly.    Some  practitioners, 
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availing  themselves  of  this  property  of  emetics,  conjoin  them  in  small 
doses  with  cathartics,  to  hasten,  facilitate,  or  increase  their  action. 

I  have  endeavoured  above  to  point  out  all  the  principles  upon 
which  emetics  may  act  beneficially  in  disease,  and  to  put  the  young 
practitioner  in  the  position  of  being  able  to  decide  for  himself,  in 
what  special  diseases,  and  in  what  particular  conditions  of  each  dis- 
ease, he  may  judiciously  have  recourse  to  the  medicines  of  this  class. 
He  will  not  unfrequently  find  several  of  the  indications  presented  in 
the  same  case.  Thus,  in  a  case  of  bilious  remittent  fever,  there  may 
be  occasion  for  the  evacuation  of  the  stomach,  the  excitation  of  the 
liver,  and  the  supersedent  shock  upon  the  system;  while  the  sedative, 
depletory,  revulsive,  and  relaxing  influence,  and  the  increase  of  the 
secretions  generally  may  be  of  incidental  benefit.  In  croup,  or  spas- 
modic inflammation  of  the  larynx,  there  is  not  only  the  indication  for 
the  relaxation  produced  by  emetics,  but  also  for  their  depletory  and 
revulsive  influence,  and  especially  for  their  eff"ect  in  increasing  the 
mucous  secretion  of  the  air-passages.  In  the  commencing  stage  of 
inflammations  generally,  the  sedative,  the  depletory,  and  the  revul- 
sive eff"ects  may  combine  to  diminish  if  not  set  aside  the  afi"ection. 
But  it  would  be  impossible,  with  the  limitation  fixed  for  this  work,  to 
go  through  the  whole  list  of  diseases,  and  point  out  the  several  con- 
ditions in  each,  which  may  recommend  or  forbid  the  use  of  these 
medicines.  This  must  be  left  to  the  judgment  of  the  practitioner, 
duly  furnished  with  the  principles  which  should  serve  him  as  guides. 

Contra-indications.  It  does  not  follow  that  an  emetic  must  always 
be  administered,  when  any  condition  exists  wdiich  may  be  benefited 
by  it.  Emetics  are  very  disagreeable  medicines,  and  should,  there- 
fore, be  avoided  when  they  can  well  be  dispensed  with ;  in  other 
words,  when  the  same  ends  are  likely  to  be  accomplished  in  a  little 
time  by  nature,  or  when  they  can  be  equally  well  attained  by  other 
less  disagreeable  means. 

Positive  contra-indications  are  presented  by  active  congestion  of 
the  brain  threatening  apoplexy,  acute  gastric  inflammation,  and  the 
most  advanced  stage  of  pregnancy.  It  must  be  some  very  strong 
indication  indeed,  such  for  example  as  exists  in  a  case  of  poisoning, 
that  would  justify  the  use  of  them  in  these  conditions.  The  exist- 
ence of  hernia  has  been  mentioned  as  a  contra-indication;  but  this 
is  going  too  far.  Hernia  should  always  induce  special  caution  in 
securing,  by  pressure,  the  hernial  orifice,  during  the  emetic  act;  but 
it  should  not  be  considered  as  forbidding  the  use  of  an  emetic. 
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3.  Aclministration. 

Emetics  should  generally  be  given  dissolved  or  suspended  in  water. 
Being  irritant,  they  should  be  made  to  come  in  contact  equably  with 
the  whole  or  large  portions  of  the  mucous  coat  of  the  stomach,  and 
not,  as  when  given  in  pill  or  solid  mass,  to  concentrate  their  action 
upon  a  small  part,  with  the  effect,  perhaps,  of  producing  an  unneces- 
sary amount  of  irritation. 

Another  good  practical  rule,  of  general  though  not  universal  ap- 
plication, is  to  administer  them,  not  at  once  in  the  full  dose  which 
experience  may  have  determined  as  in  all  probability  sufficient  to 
vomit,  but  in  smaller  doses,  to  be  repeated  every  fifteen,  twenty,  or 
thirty  minutes,  till  they  shall  operate.  Excess  of  effect  is  thus  guarded 
against,  in  cases  where  the  susceptibility  may  be  greater  than  usual. 
Some  of  them  are  very  uncertain  in  their  dose,  and  especially  require 
this  precaution. 

If  intended  merely  to  evacuate  the  stomach,  they  should  be  given 
with  a  considerable  quantity  of  liquid,  and  aided,  when  they  begin 
to  act,  by  the  free  use  of  warm  water,  or  warm  chamomile  tea. 

If,  on  the  contrary,  a  powerful  impression  is  required  upon  the 
system  at  large;  if  it  be  wished  to  produce  and  keep  up  nausea,  or 
strongly  to  compress  and  agitate  the  abdominal  viscera  by  frequent 
retching ;  then  the  medicine  should  be  administered  with  little  liquid, 
and  none  should  be  given  subsequently  to  aid  its  operation. 

When  the  effects  of  an  emetic  are  wanted  purely  in  relation  to 
the  system,  as  for  the  relaxation,  the  shock,  etc.,  it  is  generally  best 
administered  on  an  empty  stomach;  but  the  existing  indications  so 
often  require  its  immediate  exhibition,  that  it  is  for  the  most  part 
necessary  or  advisable  to  give  it,  without  reference  to  the  question 
whether  the  stomach  may  be  full  or  empty. 

In  cases  of  excessive  emesis  from  an  over-dose,  the  vomiting  may 
be  checked  by  first  administering  freely  draughts  of  warm  water,  or 
some  mild  demulcent  beverage,  so  as  thoroughly  to  wash  out  the  stom- 
ach, and  then  giving  one  of  the  preparations  of  opium  by  the  mouth 
or  rectum,  or  both,  and  applying  a  strong  sinapism  to  the  epigas- 
trium. Erom  thirty  minims  to  a  fluidrachm  of  solution  of  sulphate 
of  morphia  may  be  given  by  the  mouth ;  or  from  thirty  to  sixty  drops 
of  laudanum,  with  a  wineglassful  of  mucilage,  by  enema.  The  latter 
will  generally  be  found  the  most  effectual. 
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4.  Auxiliary  Emetic  Measures. 

Various  means  are  employed  to  facilitate  or  hasten  the  operation 
of  the  ordinary  emetics;  and  not  unfrequently  these  means  are  suf- 
ficient of  themselves  to  provoke  vomiting,  when  there  is  a  strong 
disposition  to  the  act. 

Warm  ivater,  taken  very  freely,  is  one  of  the  most  efficient.  From 
one  to  four  tumblerfuls  may  be  taken,  at  one  or  successive  draughts; 
the  water  being  lukewarm,  and  as  nearly  as  possible  of  the  tempera- 
ture of  the  stomach.  It  operates  partly  by  distension,  and  partly 
no  doubt  by  a  direct  sedative  influence;  which  seems  to  have  a  simi- 
lar effect,  with  irritation  of  the  stomach,  upon  the  nervous  centres, 
in  producing  nausea,  though  in  a  much  less  degree.  When  there 
is  a  disposition  to  vomit,  without  the  ability  to  do  so,  or  frequent  but 
ineffectual  retching,  a  large  draught  of  warm  water  will  often  enable 
the  stomach  fully  to  discharge  its  contents,  and  afford  great  relief. 
Occasionally,  however,  when  the  irritation  has  been  caused  by  the 
presence  of  acrid  matter,  the  warm  water,  instead  of  vomiting,  quiets 
the  stomach,  probably  by  diluting  the  offending  cause,  and  facilitating 
its  discharge  through  the  pylorus.  It  has  been  stated  already  that, 
when  it  is  desired  to  render  the  operation  of  emetics  easy  to  the  pa- 
tient, warm  drinks  should  be  administered.  These  afford  something 
for  the  stomach  to  operate  upon,  and  obviate  the  violent  efforts  at 
contraction,  necessary  to  enable  it  to  close  over  a  small  quantity  of 
material.  Warm  water  is  also  an  excellent  auxiliary  to  active  emetics, 
in  cases  of  narcotic  poisoning,  as  it  brings  a  new  influence  into  play; 
that,  namely,  of  distension.  For  this  purpose,  it  should  be  given 
very  largely,  pint  after  pint,  as  long  as  the  patient  can  be  induced  to 
swallow  it,  or  until  the  stomach  has  been  thoroughly  washed  out. 

Chamomile  tea,  taken  warm,  is  more  efficient  than  warm  water;  as 
the  flowers  themselves  have  some  degree  of  emetic  power.  It  is  used 
in  the  same  manner  and  for  the  same  purposes  as  warm  water.  The 
officinal  infusion  may  be  employed  (see  vol.  i.  p.  300)  in  the  quantity 
of  from  six  or  eight  fluidounces  to  a  pint. 

Tickling  the  fauces  sometimes  provokes  vomiting,  through  an  in- 
fluence on  the  nervous  centres,  bringing  the  same  muscles,  to  a  con- 
siderable extent,  into  play,  as  in  the  case  of  ordinary  vomiting.  It 
is  resorted  to  only  when  it  is  desirable  to  produce  a  very  speedy 
emetic  effect,  or  in  cases  of  great  insensibility  of  stomach,  resisting 
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the  action  of  ordinary  emetics.     The  process  may  be  performed  by 
means  of  a  feather. 

The  emetics  may  be  conveniently  divided  into  those  of  vegetable, 
and  those  of  mineral  origin. 


1.  Vegetable  Emetics. 
I.  IPECACUANHA.  U.  S.,  Loncl,  Ed.,  Duh. 

Origin.  Ipecacuanha  consists  of  the  roots  of  a  small  shrubby 
plant,  growing  in  the  forests  of  Brazil,  where  it  is  said  to  be  col- 
lected chiefly  by  the  aborigines.  The  same  plant  grows  also  in  New 
Granada.  The  root  is  brought  in  bags  or  bales,  chiefly  from  the 
ports  of  Brazil;  but  I  have  seen  parcels  which  were  said  to  have 
come  from  Caracas. 

Sensible  and  Chemical  Properties.  As  in  the  shops,  the  root  is 
in  pieces  from  two  to  four  inches  long,  often  much  contorted,  some- 
what smaller  in  thickness  than  a  goose-quill,  and  extremely  rough 
from  circular  unequal  rings,  set  close  together,  with  fissures  between 
them,  generally  deep,  but  in  one  variety  rather  superficial.  There 
is  often  attached  to  the  proper  root,  or  mingled  with  it  in  mass,  a 
portion  of  the  underground. stem  of  the  plant,  which  is  easily  distin- 
guished by  its  smoothness,  and,  being  inert,  should  be  rejected.  The 
colour  of  the  root  is  usually  dark-brown  or  blackish-gray,  but  some- 
times brownish  with  a  reddish  tint,  and  still  more  rarely  light-gray 
or  ash-coloured.  The  powder  is  of  a  light  grayish-fawn.  The  root 
is,  when  whole,  inodorous,  but  in  powder  has  a  faint,  peculiar  smell, 
which  in  some  individuals  produces  violent  attacks  of  dyspnoea,  re- 
sembling the  paroxysms  of  spasmodic  asthma.  The  taste  is  bitter, 
acrid,  and  nauseous.  The  sensible  properties  and  virtues  of  the  root 
are  extracted  by  water  and  alcohol.  They  are  said  to  be  impaired 
by  long  boiling.  Galls  and  other  vegetable  astringents  produce  pre- 
cipitates with  the  infusion. 

Active  Principles.  The  principle  upon  which  ipecacuanha  mainly 
depends  for  its  efiects  on  the  system  is  an  organic  alkali,  called 
emetia,  emetina,  or  emetin,  which  is  probably  combined  with  a  pecu- 
liar acid  named  ipecacuanliic  acid,  at  one  time  mistaken  for  the  gal- 
lic. Emetia  when  pure  is  very  powerful,  sometimes  operating  as  an 
emetic  in  the  dose  of  half  a  grain.  Both  in  a  pure  and  impure  state, 
it  was  at  one  time  prepared  and  kept  in  the  shops,  under  the  impres- 
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sion  that  it  might  be  substituted  for  ipecacuanha;  but  its  violence, 
and  the  danger  from  over-doses  have,  with  other  causes,  led  to  its 
entire  abandonment;  and  it  is  now  seldom  or  never  heard  of  as  a 
medicine.  For  further  information  in  relation  to  it,  the  reader  is 
referred  to  the  U.  S.  Dispensatory.  Besides  emetia,  there  is  a  minute 
proportion  of  a  volatile  principle,  upon  which  the  odour  of  the  root 
and  probably  its  acrid  taste  depend;  for  the  emetia  is  stated  simply 
to  have  a  slight  bitter  taste.  This  volatile  ingredient  is  said  to  pos- 
sess no  emetic  power. 

Effects  on  the  System.  Locally,  ipecacuanha  is  an  irritant  of  con- 
siderable powers.  Applied  to  the  skin,  it  is  capable  of  producing 
inflammation,  and  a  vesicular  eruption.  The  dust  in  contact  with 
the  eyes,  occasions  redness  and  high  irritation.  When  air  in  which 
particles  of  the  powder  are  floating  is  inhaled  by  certain  individuals, 
it  causes  severe  irritation  of  the  air-passages,  exciting  in  some  violent 
sneezing,  and  in  others  a  complete  paroxysm  of  asthmatic  dyspnoea, 
followed  by  copious  expectoration.  The  case  of  a  medical  gentleman 
has  been  reported  to  me,  in  whom  it  occasions  severe  inflammation  of 
the  mucous  membrane  of  his  mouth,  fauces,  and  respiratory  passages. 
Pereira  quotes  a  case  in  which  the  effects  of  the  powder  were  so 
severe  as  even  to  endanger  life.  The  assistant  of  a  druggist,  engaged 
in  powdering  the  root,  incautiously  inhaled  the  dust  for  a  period  of 
three  hours.  He  was  attacked  with  vomiting,  followed  by  tightness 
of  the  chest,  and  afterwards  with  constriction  of  the  throat,  and  a 
feeling  as  of  sufi'ocation;  and  had  a  pale  and  deathly  appearance. 
Measures  were  employed  for  his  relief  with  temporary  success;  but 
another  attack  came  on,  in  which  there  seemed  to  be  imminent  dan- 
ger of  suffocation.  A  strong  decoction  of  uva  ursi  with  extract  of 
rhatany  was  administered,  with  the  apparent  effect  of  giving  almost 
immediate  relief;  but  he  continued  to  suff'er  several  days  with  diffi- 
culty of  breathing.  [3Iat.  3Ied.,  3d  ed.,  p.  1596.)  The  experiments 
of  Bretonneau  show  that  the  powder,  introduced  into  the  stomach  or 
rectum  of  animals,  may  produce  severe  inflammation  of  these  parts. 
{Trousseau  et  Pidoux,  4e  ^d.,  i.  602.) 

When  swallowed  in  very  minute  doses,  ipecacuanha  appears  to 
act  as  a  tonic,  increasing  the  appetite,  and  facilitating  digestion; 
effects  which  are  probably  owing  to  a  very  gentle  exercise  of  its 
irritant  property.  It  probably  also  promotes  the  gastric  secretion. 
In  doses  somewhat  larger,  it  acts  as  a  diaphoretic  and  expecto- 
rant, appearing  to  have  a  special  tendency  to  the  pulmonary  appa- 
ratus.    Still  larger  doses  nauseate;  and,  if  the  quantity  be  merely 
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within  the  vomiting  point,  the  medicine  is  very  apt  to  purge.  In  the 
full  medicinal  dose,  it  acts  as  a  rather  prompt  and  efficient  emetic, 
generally  vomiting  within  twenty  minutes,  Avith  considerable  antece- 
dent nausea,  though  less  than  that  produced  by  certain  other  sub- 
stances belonging  to  the  class.  The  vomiting,  though  efficient,  is 
not  often  violent;  the  powder  being  usually  thrown  off  by  one  or 
two  efforts ;  but  occasionally  the  action  is  more  prolonged,  especially 
when  the  doses  have  been  small,  and  several  times  repeated.  In 
consequence  of  the  facility  with  which  the  whole,  or  nearly  the  whole 
of  the  powder  is  discharged  from  the  stomach,  ipecacuanha  is  a  very 
safe  emetic,  and  may  be  given  in  very  large  doses,  with  little  more 
effect  than  from  the  ordinary  full  dose.  However  large  the  quan- 
tity, the  stomach  usually  discharges  it  by  one  or  two  acts  of  vomiting. 
Even  when  operating  as  an  emetic,  the  medicine  sometimes  also 
proves  laxative;  but  it  is  less  apt  to  do  so  than  tartar  emetic.  I 
shall  here  treat  of  the  applications  of  ipecacuanha  only  as  an  emetic 
and  nauseant.  As  a  diaphoretic,  expectorant,  and  local  irritant, 
there  will  be  occasion  to  consider  it  hereafter. 

Therapeutic  Application.  The  remedial  virtues  of  ipecacuanha 
were  known  to  the  aborigines  of  Brazil.  The  first  published  account 
of  it  was  by  Pison,  about  the  middle  of  the  seventeenth  century,  who 
spoke  of  its  virtues  in  dysentery.  A  physician  named  Legras  after- 
wards endeavoured  to  introduce  it  into  France,  but  with  little  suc- 
cess. It  at  length  became  generally  known  through  a  young  physi- 
cian named  Helvetius,  who  used  it  as  a  secret  remedy  in  Paris,  and, 
having  been  very  successful  with  it  in  the  treatment  of  dysentery, 
and  cured  the  Dauphin  among  others,  received  honours  and  a  large 
reward  from  Louis  XIV. 

In  consequence  of  its  general  efficiency,  comparative  mildness, 
and  entire  safety,  ipecacuanha  is  admirably  adapted  for  all  those 
cases  in  which  an  emetic  is  called  for,  with  the  object  of  simply 
evacuating  the  stomach.  These  have  been  pointed  out  in  the  general 
remarks  upon  the  subject  of  emetics.  There  is  one  condition,  how- 
ever, of  this  kind,  in  which  its  unaided  poAvers  cannot  be  relied  on; 
that,  namely,  in  which  a  poisonous  dose  of  opium,  or  other  narcotic 
of  similar  powers,  has  been  swallowed.  In  these  cases,  it  is  advisable 
to  have  recourse  to  one  of  the  more  powerful  emetics ;  but  even  here, 
ipecacuanha  should  be  used  as  an  auxiliary,  on  account  of  the  im- 
punity with  which  very  large  doses  may  be  taken. 

Another  condition  in  which  ipecacuanha  should  be  preferably  em- 
ployed, is  when,  at  the  same  time  that  a  mild  effect  only  is  desired, 
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there  is  an  indication  for  the  frequent  repetition  of  the  emetic,  and 
especially  when  the  affection  to  be  treated  involves  the  respiratory 
passages.  Hence  it  is  applicable  to  cases  of  asthma,  and  to  those  of 
hooping-cough,  in  both  of  which  its  simple  nauseating  influence  is 
often  of  great  advantage.  In  the  paroxysm  of  spasmodic  asthma, 
it  may  be  given  in  the  full  dose  requisite  for  vomiting,  and  after- 
wards in  nauseating  doses,  so  as  to  maintain  a  greater  or  less  effect, 
according  to  the  severity  of  the  symptoms,  until  the  dyspnoea  sub- 
sides. In  the  more  violent  attacks  of  Jioojnng-couc/h,  the  same 
course  may  be  pursued,  but  with  greater  reserve.  "  A  gentle  emetic 
dose  may  be  administered  every  two  or  three  days,  with  smaller 
doses  in  the  interval.  In  the  early  stages  of  iy^fantile  catarrh,  an 
emetic  of  ipecacuanha  will  often  also  prove  useful;  and  the  same 
remedy  is  frequently  employed  in  croup,  though  probably  less  effi- 
cacious than  tartar  emetic. 

Still  another  condition  in  which  the  mildness  of  ipecacuanha  gives 
it  a  preference,  is  when  emetics  are  employed  to  produce  a  local 
irritant  influence  on  the  stomach ;  as  occasionally  in  dyspepsia,  hvema- 
temesis,  and  cholera,  in  which  the  remedy  has  been  recommended. 

Generally  speaking,  in  young  children,  in  pregnant  and  puer- 
peral ivomen,  and  in  persons  debilitated  by  previous  disease,  ipecacu- 
anha should  be  selected,  for  the  same  reason,  when  an  emetic  effect 
is  desired. 

There  is  one  complaint  in  which  ipecacuanha  has  long  enjoyed 
peculiar  credit,  and  in  which  it  has  been  supposed  to  have  peculiar 
powers.  It  was  in  the  treatment  of  dysentery  that  the  remedy  was 
first  brought  into  notice ;  and,  though  perhaps  less  employed  than  in 
former  times  exclusively  for  this  purpose,  it  has  never  entirely  lost 
its  credit,  and  still  enters  into  the  general  treatment  of  the  disease, 
in  combination  with  other  medicines,  especially  calomel  and  opium. 
It  has  been  given  in  two  different  methods  in  dysentery;  in  one  in 
large  doses  with  a  view  to  its  full  emetic  effect ;  in  the  other,  in 
smaller  doses,  repeated  so  as  to  sustain  a  nauseating  impression,  or 
operate  on  the  bowels.  According  to  the  former  method,  a  full 
emetic  dose  of  twenty  or  thirty  grains  is  administered,  and  repeated 
two  or  three  times,  at  intervals  of  from  six  to  twenty-four  hours, 
according  to  the  effects  produced,  and  the  severity  of  the  symptoms. 
The  remedy  is  applicable  to  any  stage  of  the  disease,  provided  the 
stools  are  still  small,  and  bloody  or  mucous,  without  gangrenous 
odour,  and  unattended  with  general  prostration.  In  the  second 
method,  from  two  to  five  grains  are  given,  at  intervals  of  from 
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one  to  three  or  four  hours,  until  a  purgative  effect  is  produced ; 
and  the  remedy  is  afterwards  to  be  reguhited  by  the  state  of  the 
symptoms.  Another  method  of  using  it,  recommended  by  Mr.  Play- 
fair,  is  to  give,  at  the  beginning  of  the  attack,  from  thirty  to  sixty 
grains  of  the  powder  with  as  many  drops  of  laudanum.  If  it  vomit, 
the  dose  is  to  be  repeated.  It  is  said  that  the  remedy  sometimes 
acts  very  promptly  not  only  in  the  relief,  but  in  the  cure  of  dysen- 
tery; and  by  some  it  is  looked  on  as  almost  a  specific.  It  is  unneces- 
sary to  resort  to  this  supposition  in  explaining  its  operation.  The 
diminished  force  of  the  circulation,  the  depletion,  the  derivation  at 
the  same  time  to  the  surface,  through  the  perspiratory  action  of  the 
medicine,  and  to  the  stomach,  at  the  opposite  extremity  of  the  ali- 
mentary canal,  through  its  local  irritation  ;  all  these  influences,  with 
the  increased  secretion  from  the  irritated  surface,  and  the  removal  of 
the  irritating  feculent  matters  by  catharsis,  are  sufficient  by  their 
co-operation  to  produce  the  results,  without  calling  in  the  aid  of  any 
specific  power. 

The  same  method  of  treatment  has  been  extended  to  diarrhoea ; 
but  in  this  affection  the  medicine  is  more  useful  in  diaphoretic  doses, 
of  which  more  will  be  said  hereafter. 

As  a  nauseating  agent,  ipecacuanha  has  been  much  recommended 
in  the  hemorrhages,  especially  in  that  from  the  uterus ;  but  it  prob- 
ably has  no  other  effect  than  such  as  may  depend  on  the  depressed 
state  of  the  pulse  attendant  on  the  state  of  nausea. 

For  meeting  some  of  the  other  indications  for  emetics,  ipecacu- 
anha is  inferior  to  other  medicines  of  the  class.  Thus,  when  a 
vigorous  compression  and  agitation  of  the  abdominal  viscera,  or  a 
strong  general  shock  on  the  system,  or  great  muscular  relaxation 
and  circulatory  depression,  are  required,  the  object  may  be  better 
obtained  by  tartar  emetic ;  though  ipecacuanha  will  often  answer, 
when  only  a  moderate  amount  of  the  effects  referred  to  is  indicated, 
and  may  often  be  advantageously  conjoined  with  tartar  emetic  in 
doubtful  cases. 

Administration.  The  dose  of  the  powder  for  the  emetic  effect  is 
twenty  grains,  which  may  be  repeated  every  twenty  minutes  until  it 
operates.  But  the  quantity  required  to  vomit  in  different  individuals 
varies  exceedingly;  and  six,  four,  or  even  two  grains  will  sometimes 
act.  I  formerly  had  a  female  patient  whom  a  fraction  of  a  grain 
uniformly  vomited.  For  children  the  dose  must  be  reduced  propor- 
tionably  with  the  age  (see  vol.  i.  pp.  35-6) ;  but  the  wine  or  syrup 
is  more  convenient  of  administration  in  the  very  young.     The  pow- 
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der  may  be  given  suspended  in  a  wineglassful  of  warm  water,  and 
its  operation  aided  by  draughts  of  warm  water  or  chamomile  tea. 

An  infusion,  made  with  two  drachms  of  the  powder  and  six  fluid- 
ounces  of  boiling  water,  may  be  given  in  the  dose  of  a  fluidounce, 
repeated  as  above. 

As  a  nauseant,  two  grains  of  the  powder,  or  a  fluidrachm  of  the 
infusion  may  be  given,  and  repeated  every  three  or  four  hours,  or  at 
such  intervals  as  may  be  necessary  to  maintain  the  impression. 

The  only  officinal  preparations  of  ipecacuanha,  used  for  an  emetic 
eifect,  are  the  Avine  and  syrup. 

Wine  of  Ipecacuanha  (Vinum  IPECACUANHiE,  U.  S.,  Lond.,  Ed., 
Duh.)  is  of  such  a  strength  that  one  fluidounce  contains  the  virtues 
of  thirty  grains  of  the  root,  admitting  this  to  be  wholly  exhausted 
by  the  menstruum.  The  full  emetic  dose  for  an  adult  is  one  fluid- 
ounce,  for  an  infant  a  year  or  two  old,  a  fluidrachm,  which  may  be 
repeated  every  fifteen  minutes  till  it  operates.  This  is  a  convenient 
emetic  for  children,  and,  if  properly  prepared  from  good  root,  is 
very  efficient. 

Syrup  of  Ipecacuanha  (Syrupus  Ipecacuanha,  U.  S.)  is  pre- 
pared by  exhausting  the  virtues  of  the  root  by  means  of  diluted 
alcohol,  then  evaporating  sufficiently,  and  adding  sugar.  One  fluid- 
ounce  of  the  preparation  should  have  the  strength  of  fifteen  grains 
of  the  powder.  It  is  peculiarly  adapted  to  infantile  cases.  From 
one  to  two  fluidounces  for  an  adult,  and  from  one  to  two  fluidrachms 
for  a  child,  may  be  repeated  every  fifteen  minutes  till  it  acts. 


II.  GILLENIA.  U.S. 

"^  Syn.  Indian  Physic.     American  Ipecacuanha. 

Origin.  Two  species  of  Gillenia,  Cr.  trifoUata  and  Cr.  stipidacea, 
are  recognized  by  the  U.  S,  Pharmacopoeia  as  the  source  of  this 
medicine.  They  are  both  herbaceous  perennial  plants,  indigenous 
in  this  country;  the  former  growing  in  the  Atlantic  section  of  the 
Union,  the  latter  in  the  valley  of  the  Mississippi,  and  both  meeting 
in  the  region  immediately  west  of  the  Alleghanies.  The  root  is  the 
part  used,  and  is  the  same  in  character  as  derived  from  the  two 
species. 

Properties.  The  root  is  several  inches  in  length,  cylindrical,  about 
the  size  of  a  quill  where  thickest,  tapering,  longitudinally  wrinkled, 
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with  here  and  there  circular  fissures,  and  at  certain  points  closely 
and  shortly  undulated,  so  as  to  have  a  knotty  appearance.  It  con- 
sists of  a  thick,  brittle,  reddish  cortical  part,  in  which  the  virtues 
chiefly  reside,  and  an  interior  tough,  whitish,  ligneous  cord.  The  root, 
on  its  outer  surface,  is  of  a  light-brown  slightly  reddish  colour;  the 
powder  is  reddish-gray.  The  former  is  nearly  or  quite  inodorous, 
the  latter  has  a  feeble  smell.  The  taste  is  bitter,  without  being  acrid 
or  nauseous.  Water  extracts  the  bitterness  of  the  root,  and  acquires 
a  reddish  colour. 

Medical  Properties  and  Uses.  Gillenia  is  tonic  in  small  doses, 
and  emetic  when  given  more  largely.  It  operates  mildly  and  effi- 
ciently, and  is  thought  to  resemble  ipecacuanha.  It  has  been  occa- 
sionally used  as  a  substitute  for  that  emetic,  but  is  not  much 
employed.  The  dose  is  twenty  or  thirty  grains,  to  be  repeated 
every  twenty  minutes  till  it  acts.  The  tonic  dose  is  two  or  three 
grains. 

III.  BLOODROOT. 
SANGUINARIA.  U.S. 

Origin.  This  is  another  indigenous  medicine;  being  the  root  or 
rhizome  of  Sanguinaria  Canadensis,  a  small  herbaceous  perennial, 
growing  in  woods  throughout  the  United  States,  and  sending  up  a 
pretty  delicate  flower,  among  those  which  appear  earliest  in  the 
spring. 

Sensible  Properties.  The  root  when  fresh  is  two  or  three  inches 
long,  abrupt  at  the  end,  often  contorted,  about  as  thick  as  the  finger, 
fleshy,  of  a  reddish-brown  colour  externally,  of  a  brighter  red  within, 
and  abounding  in  an  orange-coloured  juice,  which  escapes  when  it  is 
cut.  It  shrinks  in  drying,  and,  as  kept  in  the  shops,  is  in  pieces 
from  one  to  three  inches  long,  flattened,  much  wrinkled,  often  with 
abrupt  o9"sets  and  radical  fibres  attached,  externally  reddish-brown, 
and  internally  of  an  orange-red  colour,  and  spongy  consistence. 
The  powder  is  also  reddish.  The  odour  of  the  root  is  peculiar  and 
somewhat  narcotic,  the  taste  bitterish,  acrid,  and  durable.  Water 
and  alcohol  extract  its  colour  and  medical  properties. 

Active  Principle.  The  virtues  of  the  root  probably  depend  on  a 
peculiar  organic  alkali,  denominated  sanguinarina,  which  was  dis- 
covered by  the  late  Dr.  Dana,  of  New  York.  It  is  an  acrid  sub- 
VOL.  II. — 29 
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Stance,  and,  though  itself  white,  forms  coloured  salts  with  the  acids, 
which,  Avhen  dissolved  in  water,  produce  beautiful  red  solutions. 

Effects  on  the  System.  Bloodroot  is  an  acrid  emetic,  with  narcotic 
properties.  It  is  a  local  irritant  of  considerable  power,  producing 
inflammation  when  kept  in  contact  with  the  skin,  excijting  violent 
irritation  when  snuifed  up  the  nostrils,  and  operating  like  a  caustic 
upon  fungous  surfaces.  Taken  internally,  in  moderate  doses,  it 
excites  the  stomach,  increases  somewhat  the  frequency  of  the  pulse, 
and  stimulates  the  secretions,  especially  that  of  the  lungs,  and,  as 
some  suppose,  the  hepatic  also.  More  largely  taken,  it  occasions 
nausea,  and  now  reduces  the  force  of  circulation,  and  diminishes  the 
frequency  of  the  pulse.  Dr.  Eberle,  in  his  work  on  Therapeutics, 
states  that  he  had  found  it  to  have  this  effect,  usually,  after  having 
been  continued  in  moderate  doses  for  eight  or  ten  days.  In  the  full 
dose,  it  produces  vomiting.  In  over- doses,  it  acts  as  a  poison,  caus- 
ing burning  in  the  stomach,  excessive  thirst,  violent  vomiting,  faint- 
ness,  vertigo,  dimness  of  vision,  and  great  prostration. 

Therapeutic  Ai^plication.  The  medicine  may  be  employed  for 
the  ordinary  purposes  of  the  emetics,  but,  from  its  irritant  prop- 
erties, is  inferior  to  ipecacuanha,  and  is  less  used  with  this  object, 
than  as  a  nauseant,  expectorant,  and  alterative.  It  has,  however, 
been  recommended  as  an  emetic  in  croup;  and  may  be  employed 
appropriately  in  all  cases,  in  which,  along  with  an  indication  for 
emesis,  there  is  a  state  of  system  demanding  rather  supporting  than 
exhausting  measures.  For  its  expectorant  and  alterative  properties, 
it  has  been  highly  recommended  in  various  pectoral  affections,  and 
especially  in  pneumonia,  in  the  advanced  stages  or  typhoid  condi- 
tions of  which,  it  is  considered  by  some  as  a  highly  valuable  remedy. 
It  has  been  found  useful  also  in  bronchitis  acute  and  chronic,  in 
asthma,  and  pertussis.  In  rheumatism,  too,  it  has  been  used  with 
supposed  advantage,  and  has  been  recommended  as  an  alterative  in 
disease  of  the  liver.  It  should  not,  however,  be  used  in  any  case, 
during  high  febrile  excitement,  nor  in  acute  inflammatory  affections, 
until  after  due  reduction  by  depletory  methods. 

Administration.  The  dose  of  the  powder,  as  an  emetic,  is  from 
ten  to  twenty  grains,  Avhich  should  be  given  suspended  in  water.  It 
has  been  recommended  to  administer  it  preferably  in  the  form  of 
pill,  in  consequence  of  its  irritating  effects  on  the  fauces  when  swal- 
lowed in  the  former  state.  But  it  might  be  questionable  whether  it 
would  be  best  to  bring  it,  in  its  concentrated  state,  in  contact  with 
the  coats  of  the  stomach,  irritating:  as  it  seems  to  be  to  the  mucous 
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membranes.  As  a  nauseating  and  stimulating  expectorant,  it  may 
be  given  in  the  dose  of  from  one  to  five  grains.  The  medicine  is 
sometimes  administered  in  the  form  of  infusion,  made  in  the  propor- 
tion of  half  an  ounce  to  a  pint,  of  which  the  emetic  dose  would  be 
about  a  fluidounce. 

The  officinal  Tincture  of  Bloodroot  (  Tinctura  Sanguinari^, 
U.S.)  contains  the  virtues  of  two  ounces  of  the  root  in  a  pint,  and 
may  be  given  as  an  emetic  in  the  dose  of  two  or  three  fluidrachms, 
but  is  much  more  used  as  an  alterative  and  expectorant,  for  which 
purposes  from  twenty  to  sixty  drops  are  given,  every  two  or  three 
hours,  in  acute  cases,  and  three  or  four  times  a  day  in  the  chronic. 

Sanguinaria  has  been  employed  topically  for  various  purposes. 
The  powder  mixed  with  camphor  has  been  used  as  an  errhine  in 
coryza.  It  is  said  to  have  repeatedly  caused  the  disappearance  of 
soft  polypi,  by  being  occasionally  snuffed  up  the  nostrils.  It  has 
also  been  applied  to  fungous  ulcers  as  an  escharotic.  An  infusion 
in  vinegar  has  been  used  with  benefit  in  obstinate  cutaneous  erup- 
tions, as  a  gargle  in  the  sore-throat  of  scarlatina,  and  as  a  stimulant 
to  ill-conditioned  ulcers. 


lY.  EUPHORBIA. 

IPECACUANHA    SPURGE.  —  Euphorbia    Ipecacuanha. 

U.S. 

LARGE-FLOWERING  SPURGE.  —  EUPHORBIA  COROLLATA. 

U.S. 

Origin.  Our  national  standard  recognizes  as  officinal,  under  the 
above  titles,  the  roots  of  two  species  of  Euphorbia ;  E.  Ipecacuanha 
and  E.  corollata,  the  former  often  called  American  ipecacuanha, 
the  latter  milk-tveed,  from  its  milky  juice ;  both  herbaceous,  perennial 
plants,  growing  abundantly  in  different  parts  of  the  United  States. 

Sensible  and  Chemical  Properties.  The  roots  often  penetrate 
deeply  into  the  soil,  are  two  feet  or  more  in  length,  sometimes  nearly 
an  inch  in  thickness,  and,  when  dried,  are  light  and  brittle.  They 
are  of  a  yellowish  or  grayish  colour  externally,  whitish  within,  in- 
odorous, and  of  a  feeble  not  disagreeable  taste,  perhaps  somewhat 
sweetish,  and  followed  by  a  slight  sense  of  heat  or  acrimony  in  the 
fauces.  They  yield  their  virtues  to  water  and  alcohol.  Their  ac- 
tive constituent  has  not  been  isolated,  but,  as  in  other  Euphor- 
biacese,  is  probably  an  acrid  principle.  Their  virtues  are  impaired 
by  time. 
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Effects  on  the  System.  In  a  full  dose,  these  roots  generally  oper- 
ate as  an  emetic  with  considerable  energy,  producing  several  dis- 
charges ;  the  ipecacuanha  spurge  being  somewhat  milder,  as  generally 
thought,  than  the  large-flowering.  Both  of  them  are  apt  to  act  on 
the  bowels  as  well  as  to  vomit;  and  sometimes,  when  given  in  the 
ordinary  emetic  dose,  purge  exclusively.  They  are  not,  like  ipecac- 
uanha, safe  in  over-doses;  but,  when  taken  too  largely,  act  with 
great  harshness,  causing  much  nausea,  violent  vomiting,  hyper- 
catharsis,  and  symptoms  of  general  prostration.  They  should  not, 
therefore,  be  employed  under  ordinary  circumstances;  but  may  be 
resorted  to,  in  the  absence  of  other  safer  and  more  certain  emetics, 
when  vomiting  is  indicated.  The  dose  is  from  ten  to  twenty  grains, 
which  may  be  repeated  in  twenty  minutes  if  necessary.  As  a 
cathartic,  they  may  be  given  in  the  dose  of  five  or  six  grains,  and 
as  a  nauseating  expectorant  and  diaphoretic,  in  that  of  one  or  two 
grains. 


V.  LOBELIA.  U.  S.,  Lond.,  Duh. 

Lobelia  has  already  been  sufficiently  treated  of,  in  all  its  relations, 
except  as  an  emetic.  {See  page  134.)  It  will  be  necessary  to  say 
but  a  few  words  of  it  in  this  capacity.  In  its  emetic  operation,  it  is 
prompt  and  powerful,  but  is  apt  to  be  attended  with  distressing  and 
continued  nausea  and  relaxation ;  and,  in  some  instances,  it  cannot 
be  made  to  act,  in  any  safe  dose,  or,  indeed,  in  any  quantity  what- 
ever. In  these  latter  cases,  its  use,  if  persisted  in  with  the  object  of 
vomiting,  is  liable  to  cause  great  and  dangerous  prostration;  and 
death  has  in  numerous  instances  taken  place. 

In  view  of  the  above  facts,  it  would  seem  that  lobelia  is  not  cal- 
culated for  ordinary  employment  as  an  emetic.  Though  it  may 
often  act  well,  and  answer  all  the  desired  purposes,  yet  we  have  no 
right  to  expose  a  patient  to  the  chances  of  danger  or  great  inconve- 
nience, to  attain  an  object  which  may  be  accomplished  quite  as 
beneficially,  and  without  risk,  by  other  medicines.  The  only  cir- 
cumstances which  would  justify  the  employment  of  lobelia  as  an 
emetic,  are  the  absence  of  any  safer  medicine  in  cases  of  emergency, 
and  the  existence  of  symptoms  which  ofier  a  strong  indication  for 
those  efi"ects  by  which  it  is  distinguished;  much  nausea,  namely,  and 
great  relaxation.  Such  an  indication  is  presented  in  the  paroxysm 
of  spasmodic  asthma,  in  which  lobelia  is  efficient  probably  beyond 
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all  Other  medicines,  and  in  the  spasm  of  croup  when  the  disease 
refuses  to  yield  to  the  ordinary  measures.  Even  in  asthma,  as  it 
will  frequently  afford  relief  in  nauseating  doses,  it  is,  I  think,  better 
to  use  it  in  quantities  sufficient  merely  to  produce  this  effect,  without 
vomiting. 

When  given  as  an  emetic,  the  dose  should  not  be  repeated  indefi- 
nitely, if  preceding  doses  fail.  As  already  stated,  the  most  fatal 
results  have  followed  this  kind  of  reckless  or  ignorant  use  of  the 
medicine.  Unless  the  first  two  or  three  doses  vomit,  it  should  not 
be  carried  further;  nor  even  so  far,  should  symptoms  of  general 
relaxation  exist.  Under  such  circumstances,  if  vomiting  be  neces- 
sary, recourse  should  be  had  to  other  medicines. 

The  dose  of  the  jjoivder,  as  an  emetic,  is  from  ten  to  twenty  grains ; 
of  the  officinal  tincture,  about  half  a  fluidounce;  for  an  infant  one  or 
two  years  old,  one  or  two  grains  of  the  powder,  or  from  twenty  to 
forty  minims  of  the  tincture. 

Besides  the  above  emetics,  there  are  many  other  vegetable  pro- 
ducts which  have  this  property  in  a  greater  or  less  degree,  and  a  few 
which  may  be  resorted  to  under  peculiar  circumstances,  or  in  cases 
of  emergency.     The  following  appear  to  require  a  brief  notice. 

1.  MUSTARD.  — SiNAPis.  U.S.,  Land.,  Duh.  —  SiXAPi.  Ed. 

Of  the  origin,  sensible  and  chemical  properties,  and  various  effects 
and  applications  of  this  valuable  medicine,  there  will  be  occasion  to 
treat  under  the  rubefacients.  It  is  only  the  emetic  property  which 
I  propose  to  notice  in  this  place.  Powdered  mustard  acts  with  con- 
siderable promptness  and  energy  as  an  emetic.  This  effect  is  prob- 
ably owing  to  its  direct  irritant  operation  on  the  gastric  mucous 
membrane.  At  the  same  time,  it  has  a  tendency  rather  to  stimulate 
than  to  depress  the  system  at  large. 

It  is  then  as  a  stimulating  emetic  that  it  is  specially  characterized; 
and  in  this  capacity  it  is  usually  employed.  The  cases  to  which  it 
is  peculiarly  applicable  are  those  of  great  torpor  of  stomach,  and 
general  weakness  or  prostration.  When  the  stomach  is  quite  in- 
sensible to  ordinary  emetics,  mustard  may  be  added  to  them  with 
propriety.  Hence  its  use  in  narcotic  poisoning.  It  is  specially 
adapted  to  cases  of  this  kind,  in  which,  either  from  the  time  that 
has  elapsed,  or  the  sedative  character  of  the  poison,  there  may  be 
a  prostrate  state  of  the  system,  or  such  a  condition  may  be  appre- 
hended. In  the  more  advanced  stages,  therefore,  of  poisoning 
by  opium,  and  immediately,  in  poisoning  by  hydrocyanic  acid,  digi- 
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talis,  aconite,  tobacco,  etc.,  when  there  may  be  an  indication  for  the 
discharge  of  the  poison,  mustard  should  be  employed,  either  alone 
or  with  other  medicines.  It  is  also  admirably  adapted  to  the  cold 
stage  of  the  pernicious  miasmatic  fever,  and,  indeed,  to  a  similar  con- 
dition at  the  commencement  of  any  other  febrile  disease,  when  the 
stomach  is  not  already  irritable,  and  there  is  a  strong  necessity  for 
rousing  the  system  out  of  its  torpor.  It  has  also  been  recommended, 
in  the  collapse,  or  approaching  collapse  of  cholera,  in  order,  by  a 
powerful  impression  upon  the  gastro-intestinal  mucous  membrane, 
to  check  the  exhausting  discharges,  as  well  as  to  produce  an  exciting 
effect  upon  the  failing  general  powers.  It  may  be  given,  moreover, 
with  a  similar  view,  in  some  cases  of  torpor  from  old  paralysis,  in 
which  there  is  no  reason  to  apprehend  danger  from  excitement  of 
the  nervous  centres,  which  may  have  been  the  original  seat  of  the 
malady. 

The  dose  of  mustard  as  an  emetic  is  a  slightly  heaped  teaspoonful 
(about  a  drachm),  thoroughly  mixed  with  six  or  eight  fluidounces  of 
water.  The  dose  may  be  doubled  or  tripled  in  cases  of  great  insen- 
sibility of  stomach.  Copious  dilution  is  desirable,  in  order  to  pre- 
vent too  concentrated  an  effect  on  some  one  part  of  the  mucous 
membrane.  In  over-doses,  or  improperly  administered,  it  may  in- 
duce gastro-cnteritis,  with  vomiting,  purging,  etc. 

2.  SaUILL.— SciLLA.  U.S.,  Lond.,Ed.,  Duh. 

Squill  is  to  be  considered  hereafter  as  a  diuretic  and  expectorant, 
in  which  capacities  it  is  almost  exclusively  used.  It  is  only  neces- 
sary here  to  state  that,  in  the  dose  of  from  six  to  twelve  grains,  it 
will  often  vomit,  though  its  operation  in  this  way  is  somewhat  un- 
certain, and  occasionally  harsh.  In  cases  of  laryngeal  or  bronchial 
spasm  complicated  with  inflammation,  it  may  be  resorted  to,  with 
a  view  to  its  joint  emetic  and  expectorant  effects,  in  combination 
with  other  medicines,  as  seneka,  ipecacuanha,  and  tartar  emetic,  or 
alone,  in  cases  of  emergency,  if  it  should  happen  to  be  at  hand,  and 
other  emetics  wanting.  For  these  purposes,  it  may  be  used  most 
conveniently  in  the  form  of  one  of  its  liquid  preparations,  as  the 
tincture,  vinegar,  or  syrup.  (See  Squill,  among  the  expectorants.) 

3.  TOBACCO.— Tab ACUM.  U.  S.,  Land.,  Ed.,  Duh. 

This  has  been  fully  considered  elsewhere.  {See  page  124.)  I  intro- 
duce it  here  simply  to  say  that,  in  the  dose  of  about  six  grains,  in 
persons  unaccustomed  to  its  use,  it  will  generally  vomit,  and  may  be 
resorted  to  in  urgent  cases  for  this  purpose.     It  is,  however,  so  apt 
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to  produce  excessive  and  distressing  nausea,  and  at  the  same  time  is 
SO  uncertain  in  any  special  dose,  that  it  is  almost  never  employed 
for  this  purpose  at  present.  It  is  poisonous  in  over-doses,  but  is 
said  to  be  less  dangerous,  when  exhibited  by  the  stomach  than  by 
the  rectum,  because  more  apt  to  be  discharged. 


Besides  the  above  products,  the  following  may  be  used  for  an 
emetic  effect,  though  all  more  or  less  uncertain,  and  most  of  them 
disposed  also  to  act  on  the  bowels : — The  roots  of  different  species  of 
VIOLET  ( Viola),  of  the  daffodil  (iVarcmMS  pseudo-narcissus),  of 
the  SENEKA  SNAKEROOT  [Polygala  Senega) ;  the  leaves  and  roots  of 
ASARABACCA  {Asarum  Uuropaeum),  all  in  the  dose  of  from  thirty 
grains  to  a  drachm ;  and  the  root  of  our  indigenous  Indian  Hemp 
[Apocynum  cannahinum),  and  dog's-bane  [Apocynum  androssemi- 
folium),  in  the  dose  of  twenty  or  thirty  grains. 


2.  Mineral  Emetics. 

I.  TARTRATE  OF  ANTIMONY  AND  POTASSA. 

ANTIMONIIET  POTASS^  TARTRAS.  ZJ.aS'.— Antimonii 
Potassio-Tartras.  Lond. — Antimonium  Tartarizatum.  Ed.,  Bub. 

Syn.  Tartar  Emetic.    Tartarized  Antimony. 

Tartar  emetic  is  here  to  be  considered  only  as  an  emetic.  In  its 
other  relations  it  has  already  been  fully  treated  of  (see  page  55),  or 
will  be  hereafter.  With  perhaps  the  exception  of  ipecacuanha,  it  is 
the  most  valuable  and  most  employed  of  the  whole  class,  and  has 
properties  which  render  it,  for  certain  purposes,  superior  even  to  that 
medicine,  though  inferior  for  others. 

Effects  and  Indications.  Tartar  emetic  usually  acts  promptly 
and  energetically,  causing  much  nausea,  and  repeated  and  prolonged 
vomiting,  with  great  general  relaxation.  In  some  instances,  how- 
ever, and  in  certain  individuals,  it  operates  as  gently  as  any  other 
emetic  medicine.  It  is  said  to  produce  the  same  effects  when  in- 
jected into  the  blood-vessels,  the  serous  cavities,  or  the  cellular  tis- 
sue, though  with  less  certainty.  Applied  to  the  rectum,  or  the  skin, 
it  is  little  disposed  to  act  as  an  emetic;  yet  in  the  former  position  it 
is  asserted  occasionally  to  vomit;  and  I  have  repeatedly  noticed  the 
same  effect  attendant  on  its  external  use  as  a  pustulating  agent. 
It  is  more  apt  to  purge  than  most  of  the  emetics  ordinarily  used. 
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Compared  with  ipecacuanha,  it  produces,  as  a  general  rule,  more 
nausea,  more  frequent  and  protracted  efforts  at  vomiting,  greater 
muscular  relaxation  and  arterial  depression,  and  a  stronger  impres- 
sion on  the  whole  system.  It  is  also  more  disposed  to  extend  its 
action  to  the  duodenum,  and  to  cause  bilious  discharges. 

From  these  qualities,  the  indications  for  its  preferable  use  may  be 
deduced.  When  the  object  is  merely  to  evacuate  the  stomach,  or  to 
produce  a  gentle  impression  of  any  kind,  or  when  it  is  necessary  to 
repeat  the  emetic  daily  or  at  other  shorter  intervals,  and  alwo.ys  when 
vomiting  is  called  for  in  an  already  highly  irritated  or  inflamed 
state  of  the  stomach,  ipecacuanha  should  be  selected.  Tartar  emetic 
is  preferable  when  the  object  is  to  compress  or  agitate  the  abdominal 
viscera,  to  produce  great  muscular  relaxation  and  circulatory  depres- 
sion, to  supersede  any  particular  morbid  state  by  a  shock  upon  the 
system,  or  to  act  energetically  by  revulsion. 

Theraiyeutic  Apjjlication.  In  reference  to  the  abdominal  viscera, 
this  is  the  most  effective  emetic  in  cases  of  j9or^aZ  and  splenic  conges- 
tion, torpor  of  the  liver,  and  jaundice.  In  this  last  disease,  it  some- 
times operates  very  energetically  in  bringing  about  biliary  secretion, 
and  may  be  resorted  to  when  the  liver  refuses  to  respond  to  its  ordi- 
nary excitants.  In  the  course  of  bilious  fever,  portal  congestion 
and  deficient  hepatic  secretion  sometimes  occur,  with  aggravation  of 
the  symptoms,  and  may  generally  be  relieved  by  a  dose  of  tartar 
emetic,  if  the  mucous  membrane  of  the  stomach  is  not  already  in- 
flamed, or  highly  irritated;  but  it  is  at  present  much  less  used  in 
such  cases  than  formerly. 

For  the  production  of  muscular  relaxation,  the  medicine  is  ex- 
tremely useful  in  croujj,  and  of  itself  will  often  immediately  check 
an  attack  of  the  catarrhal  variety  of  that  disease.  There  is  reason, 
too,  to  suppose  that,  if  employed  early  in  the  pseudomembranous 
variety,  before  the  false  membrane  has  formed  largely,  it  will  occa- 
sionally have  the  same  effect.  It  is,  however,  frequently  necessary 
to  repeat  the  emetic  once  or  oftener,  and  in  quick  succession,  before 
the  disease  can  be  subdued;  and  its  use  should  be  accompanied  with 
that  of  the  warm  bath  at  the  same  time.  It  might  be  supposed  that 
the  same  property  would  render  tartar  emetic  preferable  to  ipecacu- 
anha in  asthma  and  pertussis;  and  no  doubt  its  immediate  effects 
would  be  greater;  but  as,  in  these  affections,  there  is  usually  occasion, 
when  the  emetic  plan  is  adopted,  for  a  frequent  repetition  of  the  me- 
dicine, ipecacuanha  is  on  the  whole  preferable,  as  less  liable  to  produce 
either  serious  gastric  irritation,  or  general  prostration  of  the  system. 
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For  producing  tlie  muscular  relaxation,  so  much  desired  by  the 
surgeon  in  obstinate  cases  of  dislocation,  tartar  emetic  is  greatly  pre- 
ferable to  ipecacuanha.  It  is  here  sufficient  to  obtain  its  full  nau- 
seating and  relaxing  effect;  and  it  should  be  given  with  that  view 
rather  than  to  vomit,  though  it  is  not  always  possible  to  prevent  the 
latter  result. 

For  the  same  universal  depression  attendant  on  its  nauseating 
operation,  tartar  emetic  is  often  a  most  useful  agent  in  subduing  the 
violence  of  the  maniacal  jmroxysm,  of  acute  delirium,  and  of  great 
hysterical  disturbance,  especially  in  the  frequently  recurring  convul- 
sions of  the  last-mentioned  affection. 

Through  its  powerful  general  impression  or  shock,  it  is  peculiarly 
efficient  in  the  interruption  of  paroxysmal  diseases,  whether  remittent 
or  intermittent,  given  so  as  to  be  in  full  action  at  the  period  for  the 
recurrence  of  the  paroxysm.  Hence  one  of  the  indications  for  its 
use  in  intermitfetit  and  remittent  fevers,  and  j^aroxysmal  neuralgia. 
The  same  indication  is  offered  in  the  forming  stages  of  fever,  when 
it  is  thought  that  a  powerful  shock  will  sometimes  supersede  the  in- 
fluence of  the  morbific  cause  altogether,  or  greatly  moderate  its 
violence. 

From  its  energetic  revulsive  action,  as  well  as  its  general  depress- 
ing effect,  tartar  emetic  is  probably  more  successful  in  the  subversion 
of  inflammatory  diseases,  in  their  earlier  stages,  than  any  other 
emetic.  Hence  it  has  often  been  given  at  the  commencement  of 
ophthalmia,  catarrhal  inflammation,  tonsillitis,  laryngitis,  and  even 
pneumonia,  with  the  effect  of  breaking  up  the  disease ;  and  is  some- 
times employed  for  the  same  purpose  in  swelled  testicle,  buboes,  and 
synovial  inflammation. 

The  same  revulsive  influence  renders  it  peculiarly  efficacious  in 
various  nervous  diseases,  as  tic  douleureux,  obstinate  headache,  ma- 
nia, and  amaurosis. 

It  is  often  used,  in  small  doses,  in  connection  with  purgative  medi- 
cines, in  order  to  increase  their  activity. 

In  doubtful  cases,  it  should  be  combined  with  ipecacuanha,  which 
gives  it  greater  mildness  and  brevity  of  action,  while  the  tartar  emetic 
insures  efficiency. 

It  is  contra-indicated  in  debilitated  states  of  the  system,  and  an 
inflamed  or  irritated  state  of  the  stomach. 

Administration.  The  medium  dose  of  tartar  emetic  required  for 
vomiting  is  two  or  three  grains.  But,  from  the  variable  degree  of 
susceptibility  to  its  action  in  different  individuals,  and  under  different 
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circumstances  of  disease,  it  is  usually  deemed  advisable  to  give  it  in 
doses  of  one  grain,  repeated  every  fifteen  or  twenty  minutes  till  it 
acts,  each  dose  being  dissolved  in  a  tablespoonful  of  water.  If,  after 
the  administration  of  six  or  seven  doses,  it  should  produce  much 
nausea  and  general  prostration  without  vomiting,  a  dose  of  ipecacu- 
anha may  be  administered,  to  produce  the  emetic  effect. 

When  the  two  are  given  together,  two  grains  of  tartar  emetic  and 
twenty  of  ipecacuanha  may  be  mixed,  and  divided  into  two  powders, 
which  may  be  given  diffused  in  water;  the  second  at  an  interval  of 
fifteen  or  twenty  minutes,  if  the  first  should  not  answer  the  purpose. 

A.ntimonial  wine  may  be  given  to  an  adult  in  the  dose  of  a  fluid- 
ounce,  or,  what  is  preferable,  in  half  the  quantity;  repeated,  if  neces- 
sary, at  the  usual  interval.  It  is,  however,  much  more  used  as  an 
emetic  in  children  than  adults.  The  dose  for  a  child,  one  or  two 
years  old,  is  from  twenty  to  forty  drops.  In  the  paroxysm  of  croup, 
this  may  be  increased  to  forty  or  sixty  drops. 

By  enema,  from  six  to  twelve  grains  of  the  salt  may  be  adminis- 
tered ;  but  it  will  seldom  be  found  to  vomit. 

In  cases  of  threatened  death  from  food,  or  other  solid  body  lodged 
in  the  oesophagus,  relief  is  said  to  have  been  obtained,  in  several  in- 
stances, by  throwing  a  solution  of  tartar  emetic  into  the  veins.  Two 
or  three  grains  of  it  dissolved  in  two  fluidounces  of  water,  is  the 
quantity  usually  employed,  though  as  much  as  six  grains  are  said  to 
have  been  given.  Emesis  has  been  brought  on,  and  the  foreign  body 
thus  forced  upward,  and  discharged. 


II.  SULPHATE  OF  ZINC. 

ZmCI  SULPHAS.  U.S.,Lond.,Ed.,Duh. 

Syn.  White  Yitriol. 

For  an  account  of  the  properties,  effects,  and  general  uses  of  this 
medicine,  see  page  420  of  the  first  volume.  At  present  we  are  to 
consider  it  solely  as  an  emetic. 

In  this  capacity,  sulphate  of  zinc  is  characterized  by  promptness, 
energy,  and  the  production  of  comparatively  little  nausea.  It  oper- 
ates more  speedily  than  any  other  known  emetic  except  sulphate  of 
copper;  and,  though  the  operation  is  very  energetic,  it  is  soon  over, 
and  leaves  little  prostrating  effect  behind  it. 

Sulphate  of  zinc  was  formerly  much  used  as  an  emetic,  but  has 
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been  almost  entirely  superseded  by  ipecacuanha  and  tartar  emetic. 
Producing  little  of  that  relaxing  and  prostrating  effect  which  renders 
tartar  emetic  so  useful  in  certain  cases,  it  "would  seem  to  be  applica- 
ble, by  its  peculiar  properties,  mainly  to  the  simple  evacuation  of  the 
stomach ;  but  here  ipecacuanha  has  the  advantage  over  it  of  greater 
mildness.  It  is  much  inferior  to  either  of  these  medicines  as  a  nau- 
seant,  and  promoter  of  expectoration  and  perspiration. 

There  is,  however,  one  condition  in  which  its  promptness  and 
energy  render  it  very  useful.  In  cases  of  narcotic  poisoning^  espe- 
cially by  opium,  it  is  the  most  efficient  medicine,  next  possibly  to 
sulphate  of  copper,  in  our  possession;  and  is  even  preferable  to  that 
emetic,  as  less  dangerous.  I  have  used  it  often,  and  believe  that  I 
have  never  found  it  to  fail;  though  I  have  always  employed  ipecacu- 
anha as  an  auxiliary.  The  latter  may  be  given  almost  indefinitely; 
a  teaspoonful  being  administered  at  a  time,  and  repeated  several 
times  if  necessary.  The  dose  of  the  former  may  be  thirty  grains ; 
but  I  should  hesitate  to  repeat  it  more  than  once,  or,  at  the  furthest, 
a  second  time,  for  fear  that,  though  it  may  not  vomit,  it  might  possi- 
bly inflame  the  stomach.  [See  page  433.)  Sulphate  of  zinc  is  also 
adapted  to  cases  of  poisoning  hy  acetate  of  lead,  in  which  it  acts  as 
an  antidote,  as  well  as  emetic,  converting  the  salt  of  lead,  as  far  as 
it  goes,  into  a  comparatively  inert  sulphate,  and  itself  being  converted 
into  the  acetate  of  zinc,  which  performs  the  part  of  the  emetic.  I 
have  seen  it  used  with  prompt  success. 

Another  affection,  in  which  it  has  been  specially  recommended, 
is  pseudomembranous  croup,  in  several  cases  of  which  it  was  em- 
ployed by  Dr.  Francis,  of  New  York,  with  success,  after  failure  with 
ipecacuanha  and  tartar  emetic,  and  under  apparently  hopeless  cir- 
cumstances. Of  a  solution,  containing  a  drachm  in  an  ounce  of 
water,  he  gave  a  teaspoonful  every  ten  minutes,  which  caused  vio- 
lent vomiting,  and  the  rejection  of  the  false  membrane.  (Eberle, 
Mat.  3Ied.  and  Therap.,  4th  ed.,  i.  85.)  This  practice  is  well  worthy 
of  imitation  in  a  similar  condition  of  things.  Sulphate  of  copper 
has  been  recommended  as  peculiarly  efficacious;  but  the  salt  of  zinc 
is  much  preferable,  if  it  answer  the  purpose,  as  less  likely  to  cause 
dangerous  gastritis. 

In  any  case  requiring  simple  evacuation  of  the  stomach,  should 
ipecacuanha  not  be  attainable,  or  be  forbidden  by  idiosyncrasy  of 
the  patient,  sulphate  of  zinc  may  be  substituted. 

The  dose,  under  ordinary  circumstances,  is  ten  grains;  in  narcotic 
poisoning,  it  may  be  thirty  grains;  in  either  case,  to  be  repeated  at 
intervals  of  about  fifteen  minutes  till  it  acts. 
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III.  SULPHATE  OF  COPPER. 

CUPRI  SULPHAS.  U.S.,Lond.,Ed.,Buh. 

Syn.  Blue  Yitriol. 

See  volume  i.,  ^:)a^e  414,  for  a  general  account  of  this  medicine. 
As  an  emetic,  it  possesses  properties  closely  analogous  to  those  of 
sulphate  of  zinc,  so  that  what  has  been  said  above  of  the  latter,  may 
be  said  of  it  also,  with  this  exception,  that,  if  there  is  any  diiference 
between  them,  the  salt  of  copper  is  still  more  prompt,  more  ener- 
getic, and  less  disposed  to  nauseate  than  that  of  zinc.  It  is,  more- 
over, more  dangerous,  being  much  more  irritant  and  corrosive. 

Like  sulphate  of  zinc,  too,  it  is  used  chiefly  in  cases  of  narcotic 
poisoning  and  pseudomembranous  croup.  In  its  application  to  the 
former  purpose,  the  caution  is  still  more  necessary,  to  avoid  a  too 
frequent  repetition  of  the  dose,  as,  if  it  accumulate  in  the  stomach, 
and  remain  long  without  vomiting,  though  it  may  give  no  signs  of 
action  during  the  state  of  insensibility,  yet,  upon  the  occurrence  of 
reaction,  violent  inflammation  may  ensue,  even  should  the  medicine, 
in  the  mean  time,  have  been  discharged.  The  dose  should  not,  I 
think,  be  repeated  more  than  once;  and  it  would  be  best  to  admin- 
ister it  in  no  case  until  milder  emetics  had  been  tried  without  effect. 

In  pseudomembranous  croup,  sulphate  of  copper  has  been  consider- 
ably used,  since  originally  recommended  by  Dr.  Hoffmann,  of  Darm- 
stadt, in  1821,  and  more  recently  by  Dr.  Droste,  of  Germany,  who 
had  extraordinary  success  with  it  in  the  treatment  of  the  disease. 
It  acts  almost  immediately,  and,  by  the  violence  of  the  vomiting,  was 
thought  by  Droste  to  cause  a  separation  and  discharge  of  the  false 
membrane  more  efficiently  than  any  other  emetic.  The  dose  for  a 
child  from  one  to  two  years  of  age  is  a  grain;  from  two  to  four  years, 
two  grains ;  and  from  the  latter  age  to  ten,  about  three  grains.  If 
complete  relief  is  not  obtained  by  the  first  dose,  from  one-quarter  to 
one-half  of  a  grain  is,  according  to  Dr.  Droste,  to  be  given  every  two 
hours ;  and  of  these  smaller  doses  more  than  three  or  four  are  seldom 
required.  (See  Am.  Journ.  of  Med.  Sci.,  xvii.  231.)  There  can  be 
little  doubt  that  this  medicine  will,  like  tartar  emetic  or  ipecacuanha, 
cure  nearly  all  the  cases  of  ordinary  spasmodic  or  catarrhal  croup; 
and  such,  probably,  were  most  of  the  cases  of  the  disease  treated 
by  Droste,  all  of  which  recovered.  But,  in  the  pseudomembranous 
croup,  it  very  often  fails.  In  one  instance,  in  which  I  used  it,  a  tube 
of  false  membrane,  two  inches  or  more  in  length,  was  discharged ;  yet 
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the  child  nevertheless  died  of  the  same  affection,  extending  deeply 
into  the  bronchial  tubes ;  and  it  is  the  tendency,  I  believe,  to  this 
extension,  which  renders  the  disease  so  terribly  fatal;  even  trache- 
otomy offering  little  chance  of  relief  under  such  circumstances. 

The  dose  of  sulphate  of  copper,  under  ordinary  circumstances,  is 
two  or  three  grains;  in  cases  of  narcotic  poisoning,  from  five  to 
fifteen  grains. 


IV.  YELLOW  SULPHATE  OF  MERCURY. 

HYDRARGYRI  SULPHAS  FLAVUS.  U.  S. 

Syn.  Turpeth  Mineral. 

Preparation.  This  is  prepared  by  boiling  mercury  and  sulphuric 
acid  together  to  dryness,  and  throwing  the  resulting  mass  into  boil- 
ing water.  The  sulphate  of  deutoxide  of  mercury,  obtained  in  the 
first  step  of  the  process,  is  decomposed  by  the  hot  water  into  a  super- 
sulphate,  which  remains  dissolved,  and  the  yellow  subsulphate,  which 
is  deposited. 

Properties.  This  mercurial  is  in  the  form  of  a  lemon-yellow 
powder,  inodorous,  of  an  acrid  taste,  and  nearly  insoluble  in  water, 
requiring  2000  parts  of  cold,  and  about  600  of  hot  water,  for  solu- 
tion.    At  a  red  heat,  it  is  entirely  dissipated. 

Medical  Effects  and  Uses.  Turpeth  mineral  has  long  been  used  as 
an  emetic,  formerly  much  more  than  at  present.  Though  operating 
with  great  promptness,  and  with  little  of  the  secondary  prostrating 
influence  of  the  antimonials,  it  has  been  considered  as  uncertain, 
sometimes  failing  to  act,  and  sometimes  acting  harshly;  and  is  liable 
to  the  disadvantage  that,  if  not  wholly  rejected  by  the  stomach,  it  is 
apt  to  salivate.  These  qualities  unfit  it  for  ordinary  use  as  an  emetic ; 
but  it  is  occasionally  employed,  repeated  two  or  three  times  a  week, 
in  cases  of  obstinate  swelling  of  the  testicle,  in  which  its  mercurial 
influence  may  be  desirable;  and  has,  moreover,  been  strongly  re- 
commended by  Dr.  Hubbard,  of  Maine,  in  the  treatment  of  croup. 
Dr.  Hubbard  states  that  it  is  prompt  and  certain,  that  it  is  little  dis- 
posed to  act  on  the  bowels,  and  prostrates  less  than  other  emetics 
used  in  the  treatment  of  that  disease.  Li  the  pseudomembranous 
variety,  its  disposition  to  affect  the  system  would  be  rather  in  its 
favour  than  otherwise. 

The  ordinary  emetic  dose  is  five  grains.     For  a  child  two  years 
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old,  with  croup,  the  dose  is  two  or  three  grains,  to  be  repeated,  if 
necessary,  in  fifteen  minutes.     In  over-doses,  turpeth  mineral  acts 

as  a  corrosive  poison. 

■■»■ 

Besides  the  mineral  substances  mentioned,  there  are  many  others 
which  possess  emetic  properties ;  as,  for  example,  alum,  the  precipi- 
tated sulphuret  and  chloride  of  antimony,  the  acetates  of  copper  and 
zinc,  corrosive  chloride  of  mercury,  etc. ;  and,  in  fact,  almost  all 
highly  irritating  or  corrosive  substances  will  occasionally  provoke 
vomiting;  but,  with  the  single  exception  of  alum,  which  is  used  in 
the  treatment  of  croup,  and  of  which  sufficient  has  been  said  under 
the  head  of  the  astringents,  not  one  of  them,  so  far  as  I  know,  is  at 
present  habitually  employed  in  this  capacity.  They  are  generally 
more  or  less  uncertain,  are  liable  to  do  serious  injury  in  over-doses, 
and  are  susceptible  of  no  useful  application  as  emetics,  for  which 
those  generally  employed  are  not  as  well  or  better  adapted. 
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CATHARTICS. 

Cathartics  are  medicines  which  evacuate  the  bowels  downwards, 
increasing  either  the  number  or  the  quantity  of  the  stools.  They 
produce  this  ejffect  in  several  distinct  methods. 

1.  Mode  of  Operation  and  Effects. 

1.  Through  an  impression  on  the  mucous  membrane,  they  call  the 
peristaltic  movement  of  the  bowels  into  greater  activity.  In  this 
respect  they  only  imitate  the  normal  action  of  the  contents  of  the 
alimentary  canal,  through  the  influence  of  which  upon  the  mucous 
surface,  propagated  to  the  muscular  coat,  the  healthy  evacuation  of 
the  bowels  is  effected.  How  it  is  that  this  impression  on  the  mucous 
surface  affects  the  muscular  layer,  whether  through  a  direct  propa- 
gation by  contiguous  sympathy,  or  through  the  spinal  or  ganglionic 
nervous  centres,  is  not  certainly  known;  but,  from  the  regularity  of 
the  combined  peristaltic  movements,  and  from  the  association  with 
them  of  the  action  of  the  abdominal  muscles,  when  the  evacuation 
takes  place,  it  is  highly  probable  that  the  organic  nervous  centres 
are  concerned.  To  a  certain  extent,  a  direct  stimulation  of  the 
muscular  coat  may  be  effected  by  mechanical  weight  or  distension 
from  the  alvine  contents;  and  it  is  probable  that  purgation  may 
sometimes  be  produced  or  aided  in  this  way;  but  that  such  an  influ- 
ence cannot  be  the  chief  cause  is  proved  by  the  simple  fact,  that 
the  cathartic  often  acts  without  adding  anything  appreciable  to  the 
weight  or  bulk  of  the  contents  of  the  bowels. 

2.  A  second  and  very  frequent  method  of  action  is  by  increasing 
the  exhalation  of  serous  liquid,  and  the  secretion  of  mucous  into 
the  primse  vise.  The  liquid  thus  poured  out  into  the  bowels  stimu- 
lates the  peristaltic  movement,  as  the  cathartic  is  itself  supposed  to 
do,  according  to  the  first  method  of  operating. 

3.  Certain  cathartics  appear  to  operate  mainly  by  stimulating  the 
liver,  and  thus  increasing  the  secretion  of  bile.  It  is  probably 
through  this  secretion,  operating  on  the  mucous  membrane,  that  the 
regular  healthful  action  of  the  bowels  is  chiefly  sustained.     That  the 
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bile  is  actively  purgative  is  proved  by  the  fact  that,  when  secreted 
in  excess,  it  almost  always  occasions  either  cholera  morbus,  or  bil- 
ious diarrhoea.  Medicines,  therefore,  which  stimulate  the  hepatic 
secretion,  must  necessarily  act  as  cathartics,  and  I  believe  it  is  in 
this  way  that  the  mercurials  mainly  operate.  It  is  supposed  that  a 
similar  effect  is  produced  by  an  increase  of  the  secretion  of  the  pan- 
creas, but  we  have  no  satisfactory  proof  of  the  fact. 

4.  Still  another  method  is  probably  through  absorption.  We 
know  that  certain  cathartic  medicines  are  either  wholly  or  in  part 
absorbed,  and  enter  into  the  circulation.  Thus  rhubarb  and  gam- 
boge impart  colouring  matter  to  the  urine;  sulphur  exhales,  in  the 
form  of  sulphuretted  hydrogen,  from  the  surface  of  those  who  take 
it  freely;  and  the  purgative  principle  of  senna  is  said  to  be  secreted 
with  the  milk.  But  a  still  stronger  proof  is,  that  several  of  the 
cathartics,  as  senna,  colocynth,  and  elaterium,  operate  on  the  bowels, 
"when  brought  into  contact  with  the  serous  or  cellular  tissue,  or 
injected  into  the  blood.  Aloes  operates  upon  the  same  portion  of 
the  bowels,  and  in  the  same  characteristic  method,  whether  taken 
into  the  stomach,  injected  into  the  rectum,  or  applied  to  a  blistered 
surface  denuded  of  the  cuticle.  Whether,  after  entering  the  circu- 
lation, they  act  directly  on  the  muscular  coat  of  the  bowels,  or  first 
on  the  mucous  coat  or  nervous  centres,  and  secondarily  on  the  peri- 
staltic function,  is  uncertain;  but  as,  in  either  mode  of  adminis- 
tration, the  drastic  substances  irritate  or  inflame  the  lining  membrane, 
it  is  probably  upon  this  that  the  primary  impression  is  made,  as  well 
when  they  operate  through  the  circulation,  as  when  by  immediate 
contact. 

Certain  cathartics  act  exclusively  in  some  one  of  the  preceding 
methods;  but  the  greater  number,  though  they  may  be  disposed  to 
act  in  one  rather  than  another  of  them,  conjoin  two  or  more  methods 
in  a  greater  or  less  degree. 


Different  individuals  of  the  class  act  on  different  parts  of  the  ali- 
mentary canal.  Thus,  gamboge,  which  is  apt  to  vomit,  operates 
probably  more  especially  on  the  stomach  and  upper  portion  of  the 
bowels;  aloes  is  well  known  to  direct  a  peculiar  influence  to  the 
large  intestines,  including  the  colon  and  rectum;  while  the  neutral 
salts,  castor  oil,  senna,  etc.,  if  they  have  any  preference,  affect  spe- 
cially the  small  intestines,  though  probably  operating  also,  in  some 
degree,  on  the  whole  extent  of  the  primse  vioe.  This  tendency  to 
one  part  of  the  bowels  rather  than  another  has  been  ascribed  to  the 
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different  degrees  of  solubility  in  the  acting  principle  of  the  medicine; 
the  most  soluble  operating  on  the  upper,  and  the  least  so  on  the 
lower  portions  of  the  track.  It  is  probable  that  a  medicine  of  very 
difficult  solubility  in  the  liquids  of  the  stomach  and  bowels,  whether 
originally  so,  or  rendered  so  by  the  manner  of  preparing  it,  might 
pass  the  upper  portion  unchanged,  and  thus  act  more  especially  on 
the  lower;  but  the  fact  is  that,  in  relation  to  most  of  the  cathartics 
in  which  this  peculiar  tendency  is  observable,  there  is  no  such  pecu- 
liarity of  solubility.  Thus,  the  active  principle  of  aloes,  which 
operates  on  the  lower  bowels,  is  readily  soluble;  and  it  shows  the 
same  disposition,  whether  given  in  pill,  or  in  solution.  Nay,  even 
when  applied  to  the  denuded  surface  of  the  skin,  it  is  asserted  still 
to  operate  preferably  on  the  rectum  and  colon.  The  result,  then, 
must  be  ascribed  to  some  other  cause  than  any  mere  modification 
of  solubility.  There  is  nothing  remarkable  in  the  fact.  Some 
medicines  have  a  tendency  to  act  especially  on  the  kidneys,  some 
on  the  skin,  some  on  the  brain,  etc.  Why  should  there  not  be  a 
similar  election  in  relation  to  different  portions  of  the  alimentary 
canal?  So  far  as  any  explanation  can  be  given,  in  the  present  state 
of  our  knowledge,  the  fact  must  be  ascribed  to  different  susceptibili- 
ties of  the  several  portions  of  the  canal,  arising  from  peculiarity  of 
intimate  constitution.  The  stomach  and  duodenum  are  so  consti- 
tuted as  to  be  especially  susceptible  to  the  action  of  gamboge,  while 
they  do  not  feel  the  influence  of  aloes ;  and  exactly  the  reverse  may 
be  said  of  the  colon  and  rectum. 

The  character  of  the  discharges  varies  with  the  mode  in  which  the 
cathartic  acts.  Medicines  which  operate  exclusively  on  the  large 
intestines  produce  fecal  evacuation  more  or  less  consistent.  Such  is 
the  case  with  aloes  and  sulphur.  Others,  which  act  upon  the  whole 
extent  of  the  canal,  or  particularly  on  the  small  intestines,  of  course 
evacuate  the  liquid  contents  of  the  upper  bowels,  and  occasion  liquid, 
but  still  feculent  stools.  Those  which  act  by  increasing  serous  exha- 
lation, produce  thin  watery  discharges,  often  very  copious,  but  gen- 
erally more  or  less  coloured  with  feculent  matter.  Bilious  stools 
indicate  that  the  cathartic  has  operated  on  the  liver.  They  are 
sometimes  of  a  bright  deep-yellow,  sometimes  green  from  the  reac- 
tion of  intestinal  acids,  and  sometimes,  when  the  bile  is  very  con- 
centrated, of  a  dark  brown  approaching  to  black,  but  still  yellow 
when  in  thin  layers.  Irritating  cathartics  sometimes  cause  mucous 
and  bloody  stools. 
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Cathartics  are  usually  arranged  in  three  divisions,  based  upon 
their  difference  in  activity  or  energy.  The  mildest  are  denominated 
laxatives;  those  of  considerable  energy,  but  not  violent,  simply 
purges,  or  p>urgatives;  and  a  third  set,  which  superadd  severe  irri- 
tant properties  to  their  cathartic  power,  drastic  purges,  or  simply 
drastics.  Though,  by  varying  the  dose  and  mode  of  combination, 
much  may  be  done  towards  obviating  these  differences  of  power,  yet 
there  is,  in  this  respect,  an  inherent  and  distinctive  character  in 
many  articles  of  the  class;  so  that  no  increase  of  the  dose  would 
give  energy  to  the  feeble,  and  no  diminution  of  it  render  the  violent 
mild.  Thus,  there  are  some  laxatives  of  w^hich  no  amount  that  could 
be  used  would  act  energetically  on  the  bowels;  and  some  drastics 
which,  though  the  purgative  effect  might  be  diminished  by  lowering 
the  dose,  yet,  when  given  in  quantity  sufficient  to  operate  at  all,  will 
generally  be  attended  with  griping  pain,  or  other  sign  of  irritation. 

1.  Laxatives  not  only  operate  moderately,  but  with  gentleness, 
that  is,  without  materially  irritating  the  mucous  membrane,  even,  as 
a  general  rule,  when  taken  largely.  They  may  occasionally  produce 
griping  pains;  but  these  are  usually  owing  to  flatulence,  consequent 
upon  gaseous  matters  resulting  from  fermentation  or  other  decompo- 
sition of  the  laxative  itself,  as  in  the  case  of  the  laxative  fruits,  and 
carbonate  of  magnesia,  or  from  combinations  formed  by  it  in  the 
bowels,  as  in  the  case  of  sulphuretted  hydrogen  formed  from  sulphur. 
The  bowels  are  loosened  rather  than  purged;  the  evacuations  being 
feculent,  and  more  or  less  consistent  according  to  the  special  mode 
of  operation,  or  the  portion  of  the  canal  specially  affected. 

2.  Purges  may  be  considered,  for  convenience  of  arrangement,  as 
embracing  only  those  cathartics  which  are  capable  of  operating 
vigorously  on  the  bowels ;  but,  in  whatever  quantity  taken,  are  not 
likely  to  prove  poisonous  by  inflaming  the  alimentary  mucous  mem- 
brane. They  may  exhaust  by  excessive  depletion,  but  are  not  danger- 
ously irritant.  This  statement  is  not  intended  to  be  absolute,  but 
only  general.  Even  inert  substances  may  become  dangerous,  if  given 
in  quantities  sufficient,  by  their  mass,  or  acting  mechanically  in  some 
other  way,  to  interfere  with  the  functions  of  the  bowels. 

3.  Drastics,  or  drastic  purges  as  they  are  usually  called,  are 
characterized  by  the  property  of  irritating  the  mucous  membrane, 
and,  in  over-doses,  may  produce  serious  consequences  by  exciting 
extensive  and  severe  inflammation  in  that  tissue.  Even  in  their 
ordinary  operation,  they  not  unfrequently  cause  more  or  less  nausea, 
faintness,  griping  pain,  and  tenesmus;  but,  when  they  are  taken  in 
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excess,  these  symptoms  are  much  aggravated,  severe  vomiting  and 
bloody  stools  occur,  the  abdomen  becomes  very  painful  and  tender 
on  pressure,  the  extremities  become  cold,  the  pulse  sinks,  and  life 
is  involved  in  considerable  danger. 


The  term  Jiydragogue  has  been  applied,  as  the  name  itself  would 
indicate,  to  those  cathartics  which  produce  copious  watery  stools. 
This  property  belongs  especially  to  the  drastic  purges,  and  it  has 
been  not  unusual  to  consider  it  as  embracing  these  alone;  so  that, 
in  the  mind  of  not  a  few,  the  idea  of  hydragogue  cathartics  is  asso- 
ciated with  something  violent  and  irritating;  but  the  fact  is,  that 
the  saline  purges  are  not  less  really  hydragogue,  and  not  less,  there- 
fore, entitled  to  the  name  than  the  more  powerful  drastics.  When 
used  in  this  work,  or  elsewhere  by  the  writer,  the  term  is  made  to 
express  what  it  means;  simply  the  property  of  producing  watery 
evacuations,  without  reference  to  mildness  or  severity  of  action  in 
other  respects. 

Crriping  pain  is  a  very  frequent  attendant  on  the  operation  of 
cathartics.  It  depends  on  spasm  of  the  muscular  coat.  This  may 
be  induced  by  various  causes,  and,  as  stated  in  the  remarks  on  laxa- 
tives, is  not  always  inconsistent  with  mildness  of  operation ;  as,  for 
example,  when  it  depends  on  the  production  of  flatulence,  which  by 
distending  the  bowels,  calls  the  muscular  coat  into  irregular  action. 
But  it  is  sometimes  caused  by  high  irritation  or  inflammation  of  the 
mucous  membrane,  which  operates  in  producing  it  in  the  same  man- 
ner as  in  enteritis  and  dysentery.  Originating  in  this  cause,  it  is 
much  more  serious,  and  indicates  a  drastic  character  in  the  medicine. 
There  is  a  third  source  of  griping  entirely  differing  from  either  of 
the  above.  It  is  the  powerful  stimulant  influence  of  the  cathartic, 
directed  especially  to  the  muscular  coat.  The  griping  is  an  excess 
of  the  directly  stimulated  peristaltic  movement.  It  is  in  this  way 
that  senna  produces  its  characteristic  griping  effect.  The  symptom, 
under  these  circumstances,  indicates  no  violence  of  irritation  exer- 
cised upon  the  mucous  membrane,  but  simply  an  energetic  direction 
to  the  muscular  tissue.  It  may  be  painful,  but  is  never  dangerous, 
and  may  in  general  be  easily  controlled. 

Another  difference  between  cathartics  is  in  their  influence  upon 
the  system.  Some,  besides  their  cathartic  effect,  and  the  general 
depression  consequent  upon  it,  have  a  direct  sedative  influence  on 
the  circulation,  and  operate  as  refrigerants.  Such  are  the  saline 
cathartics  generally.     Others,  on  the  contrary,  appear  to  be  tonic 
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or  stimulating,  increasing  the  general  temperature,  and  sometimes 
even  the  pulse.  These  are  often  called  warming  cathartics.  Rhu- 
barb, aloes,  and  elaterium  have  more  or  less  of  this  character. 
Others,  again,  seem  to  have  no  further  operation  upon  the  system 
than  such  as  results  from  their  action  as  cathartics.  Among  these 
may  be  ranked  castor  oil,  jalap,  scammony,  etc.  The  operation  of 
cathartics  is  apt  to  induce  thirst;  particularly  that  of  the  hydra- 
gogues.  This  is  owing  simply  to  the  depletion  they  produce  from 
the  blood-vessels,  a  diminution  of  the  contents  of  which,  by  a  wise 
provision  of  nature,  induces,  probably  through  the  nervous  centres, 
the  sensation  of  thirst,  as  a  means  of  securing  a  supply  of  liquid  to 
replace  that  which  has  been  lost.  The  symptom  may  sometimes  also 
be  dependent  on  the  irritation  of  the  mucous  membrane,  and  the 
arterial  excitement  which  certain  cathartics  occasionally  produce. 

2.  Therapeutic  Indications. 

Cathartics  answer  a  number  of  very  important  therapeutic  pur- 
poses, and  are  certainly  among  the  most  valuable  of  the  classes  of 
medicines.  There  can  be  no  doubt,  however,  that  they  have  been 
greatly  abused.  They  afford  temporary  relief  under  so  many  cir- 
cumstances, are  generally  so  easy  of  administration,  and  so  readily 
suggest  themselves  to  those  who  may  be  too  ignorant  or  too  indolent 
to  investigate  disease  thoroughly,  and  deduce  just  indications  from 
an  accurate  knowledge  of  its  nature,  that  the  temptation  to  their 
abuse  is  almost  irresistible.  They  are  the  great  resource  of  empi- 
rics; and  large  fortunes  have  been  built  upon  purgative  pills.  The 
use  of  them  has  become  so  common,  that,  among  the  vulgar,  to  take 
a  dose  of  medicine,  or  of  physic,  is  equivalent  to  swallowing  a 
cathartic.  Of  course,  such  indiscriminate  use  of  medicines,  by  no 
means  harmless,  must  often  lead  to  serious  evil;  and  the  physician 
should  be  careful  not  to  be  seduced,  by  the  facility  of  practising 
medicine  upon  the  cathartic  plan,  into  countenancing,  by  his  exam- 
ple, the  general  rage  for  self-purgation.  He  will  very  often  have 
occasion  to  administer  cathartics;  but  he  should  never  do  so  unless 
in  compliance  with  some  clear  indication,  and  should  continue  them 
no  longer  than  is  necessary  for  accomplishing  the  object  aimed  at. 

1.  Simply  to  evacuate  the  contents  of  the  bowels,  is  probably  the 
most  important  indication  that  cathartics  are  capable  of  fulfilling. 
For  this  purpose  they  are  used,  in  the  first  place,  in  all  cases  of 
fecal  accumulation,  from  habitual  or  occasional  constipation,  when 
the  condition  cannot  be  overcome  without  them.     It  is  not  necessary 


CHAP.  I.]  CATHARTICS.  469 

for  me  to  consider  here  the  causes,  evils,  and  treatment  of  constipa- 
tion. This  subject  belongs  to  the  practice  of  medicine.  But  there 
is  one  consideration  which  may  be  appropriately  introduced  in  this 
place;  namely,  that,  in  the  treatment  of  habitual  constipation, 
cathartics  should  always  be  regarded  merely  as  temporary  agents, 
to  be  employed  for  the  sake  of  obviating  injury  from  the  feculent 
accumulation,  but  not  relied  on  for  the  cure.  They  are  not  really 
remedies  for  the  constipation,  which  must  be  treated  by  other  meas- 
ures, calculated  to  enable  the  bowels  to  resume  their  healthy  func- 
tion. To  confide  in  cathartics  alone,  would  often  be  to  confirm,  and 
even  to  aggravate  the  evil.  These  remarks  are  especially  applicable 
to  the  costiveness  of  di/spepsia. 

When,  however,  constipation  is  merely  occasional,  dependent  on 
some  temporary  cause,  which  has  already  ceased,  or  will  soon  cease 
to  act,  cathartics  are  to  be  employed  as  the  chief  agent  of  cure,  so 
far  as  the  constipation  itself  is  concerned.  Such  attacks  occur,  now 
and  then,  in  ordinary  health;  and  the  fecal  accumulation  may  be- 
come so  great  as  to  threaten  serious  results.  Here  vigorous  cathar- 
tics are  often  requisite,  sometimes  the  most  vigorous;  and,  after  the 
bowels  have  been  thoroughly  evacuated,  nothing  more  may  be  neces- 
sary than  perhaps  some  modification  of  the  diet,  or  other  ingesta. 

In  relation  to  the  constipation  ivhieh  so  frequently  attends  acute 
diseases,  as  fevers,  inflammations,  and  various  nervous  affections,  it 
may  be  laid  down,  as  an  almost  universal  rule,  that  the  bowels  should 
be  kept  open,  in  order  to  prevent  injurious  reaction  of  the  feculent 
matter  on  the  constitution.  There  are  very  few  diseases,  indeed,  in 
which  cathartics  are  not  often  required  on  this  score.  A  rule,  how- 
ever, as  universal  as  that  of  the  use  of  the  cathartics,  is  that,  for 
the  fulfilment  of  the  present  indication  alone,  and  when  no  other  is 
offered  for  their  employment,  the  mildest  that  will  answer  the  pur- 
pose should  be  selected.  It  would  be  unpardonable  to  purge  actively, 
merely  for  the  removal  of  the  constipation  complicating  other  dis- 
eases, when  mild  measures  will  answer.  Generally,  for  the  purpose 
here  referred  to,  a  laxative  should  be  employed  daily,  or  every  other 
day.  It  would  seldom  be  proper  to  allow  the  patient  to  pass  more 
than  two  days  without  a  stool. 

The  same  remark  is  •  applicable  to  the  constipation  attendant  on 
pregnancy,  in  which  the  pressure  of  the  uterus  sometimes  interferes 
with  the  proper  action  of  the  bowels,  and  laxatives  are  often  useful, 
to  be  continued,  as  may  be  required,  until  the  temporary  cause  has 
ceased. 
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But  it  very  frequently  happens  that  other  indications  for  cathar- 
tics coexist  with  that  offered  by  simple  constipation,  which  may 
require  medicines  of  a  more  energetic  character;  and  great  latitude 
of  choice  necessarily  exists.  The  physician  has  the  opportunity  for 
the  exercise  of  much  acumen  and  discrimination,  in  the  adaptation 
of  the  cathartic,  specially  indicated  by  the  constipation,  to  the  attain- 
ment of  other  coincident  purposes,  which  are  constantly  presenting 
themselves  in  the  course  of  the  disease,  and,  besides,  in  accommo- 
dating the  cathartic  employed  to  peculiar  circumstances  in  the  case, 
as,  for  example,  the  state  of  the  stomach,  the  strength  of  the  system, 
and  the  preferences  or  idiosyncrasies  of  the  patient. 

Secondly,  cathartics  are  employed,  in  compliance  with  the  present 
indication,  to  remove  unhealthy  secretions  which  may  be  poured  into 
the  stomach  and  bowels,  or  other  acrid  matters  which  may  form  in 
them,  through  chemical  changes  in  the  ingesta,  without  reference  to 
the  existence  or  non-existence  of  constipation.  Cases  of  this  kind 
are  often  presented  in  sick-headache  from  acid  or  acrid  matter  in  the 
stomach;  diarrhoea  and  cholera  tn/aw^ww,  with  similar  matter,  in- 
cluding acrid  bile,  in  the  bowels;  and  various  loiv  forms  of  fever,  par- 
ticularly typhus,  or  fevers  of  the  typhous  type,  in  which  the  vitiated 
secretions  may  act  injuriously,  not  only  by  the  depressing  influence 
of  the  substances  existing  in  the  bowels,  but  by  their  absorption  into 
the  circulation,  and  the  consequent  vitiation  of  the  blood.  In  cases 
of  causeless  loiv  spirits,  hyp)Ochondriasis,  hysteria,  chorea,  and  vari- 
ous anomalous  nervous  disorder,  especially  when  attended  with  a  foul 
breath,  it  probably  not  unfrequently  happens  that  the  root  of  the 
evil  is  accumulation  of  offensive  matters  in  the  primse  vise,  operating 
injuriously,  in  part  at  least,  through  absorption.  Whenever  there  is 
reason  to  suppose  that  this  state  of  things  exists,  whatever  may  be 
the  special  disease  under  treatment,  there  is  an  indication  for  this 
class  of  medicines. 

Thirdly,  indigestible  matters  of  various  kinds  taken  into  the  stom- 
ach, such  as  food  of  very  difficult  solubility,  and  the  rind,  seeds,  and 
stones  of  fruits;  insoluble  medicines  in  excess;  various  inorganic 
bodies  which  are  frequently  from  habit,  whim,  or  other  cause,  put 
into  the  mouth,  and  then  accidentally  or  purposely  swallowed;  and 
all  kinds  of  poisons ;  these  various  substances,  either  by  the  mechan- 
ical results  of  their  presence,  causing  irritation  or  obstruction,  their 
essential  irritant  property,  or  dangerous  influence  on  the  system 
through  absorption,  offer  strong  indications  for  the  use  of  cathartics. 
Colic,  dysentery,  enteritis,  and  obstruction  of  the   bowels,  may  all 
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arise  from  causes  of  this  kind,  and  be  beneficially  treated  bj  the 
evacuation  of  the  bowels. 

In  cases  of  poisoning,  the  general  rule  is  first  to  evacuate  the 
stomach  by  an  emetic,  and,  after  this  has  been  well  cleansed,  to  ad- 
minister cathartics,  in  order  to  expel  any  portion  that  may  have 
passed  into  the  bowels. 

2.  A  second  indication  to  be  fulfilled  by  this  class  of  medicines, 
is  depletion  from  the  blood-vessels.  This  they  effect  directly  by  pro- 
ducing secretion  or  exhalation  from  the  blood,  and  indirectly  by 
carrying  out  of  the  body  the  nutritious  matter,  which  had  been  pre- 
pared in  the  stomach  and  upper  bowels  for  absorption,  and  which 
would  otherwise  have  been  added  to  the  mass  of  the  blood.  Hence, 
when  properly  selected  with  a  view  to  meet  this  indication,  they  are 
extremely  useful  in  almost  all  acute  inflammations  with  a  rich  blood, 
in  many  cases  of  subacute  or  chronic  inflammation,  febrile  diseases 
of  sthenic  action,  and  plethoric  states  of  the  system  generally.  It 
is  obvious  that,  for  this  purpose,  the  saline  cathartics  are  peculiarly 
adapted,  not  only  by  their  hydragogue,  but  also  by  their  sedative  or 
refrigerant  property. 

3.  A  third  therapeutic  effect  of  cathartics  is  to  increase  the  secre- 
tion of  the  liver.  Of  this  I  shall  have  occasion  to  treat  fully  when 
on  the  subject  of  calomel,  which  is,  far  beyond  all  others,  adapted  to 
meet  this  indication. 

4.  Another  important  indication  is  the  promotion  of  absorption. 
This  cathartics  accomplish  through  their  depletory  influence.  By 
this  method  of  action,  they  often  prove  extremely  serviceable  in 
dropsy,  in  the  oedema  of  inflammatory  afiections,  and  to  a  certain 
extent,  probably,  in  tumefactions  of  various  kinds. 

5.  Revulsion  is  another  highly  important  eff'ect  of  cathartics.  For 
the  principles  of  this  mode  of  therapeutic  action,  the  reader  is  re- 
ferred to  volume  \.,p>^9^  53.  Those  cathartics  are  to  be  selected  for 
the  purpose  which  are  capable  of  producing  irritation,  however  slight, 
.of  the  alimentary  mucous  membrane.     Operating  on  the  long  track 

of  the  canal,  though  feebly  on  any  one  part,  they  produce  a  great 
aggregate  revulsive  efi"ect,  without  sensible  inconvenience  to  the  pa- 
tient. They  are  thus  useful  in  all  kinds  of  inflammation  which  admit 
of  depletion,  except  when  seated  in  the  stomach  and  bowels  them- 
selves. In  this  position,  if  advantageous,  they  must  act  on  some 
other  principle  than  that  of  revulsion.  They  are  peculiarly  useful 
in  cases  of  sanguineous  determination  to  the  head,  producing  vertigo, 
headache,  apoplexy,  and  hemiplegia,  in  febrile  diseases  attended  ivith 
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cerebral  fulness,  in  inflammation  of  the  brain  and  its  meninges,  and 
in  rheumatic  and  gouty  disease.  Even  in  the  pure  neuroses  they 
may  act  favourably  upon  the  same  principle,  calling  off  nervous  irri- 
tation from  the  points  where  it  may  have  been  accumulated.  Neural- 
gia has  been  treated  effectually  by  croton  oil  acting  as  a  purgative ; 
and  the  drastic  cathartics  have  long  enjoyed  a  certain  celebrity  in 
the  treatment  of  mania.  They  are  among  the  most  useful  remedies 
in  chorea,  and  to  a  certain  extent  prove  serviceable  in  efileijsy  and 
tetanus.  Whenever,  indeed,  there  is  morbid  concentration  of  blood 
and  nervous  force,  in  parts  more  or  less  distant  from  the  alimentary 
canal,  and  no  contra-indication  exists,  cathartics  are  called  for  upon 
the  principle  here  adverted  to.  The  choice  of  the  particular  cathar- 
tic must  of  course  be  governed  by  the  special  circumstances  of  each 
case ;  but  the  general  rule  may  be  laid  down,  that,  the  more  power- 
fully it  acts  on  the  mucous  membrane  of  the  primse  vise,  the  more 
effective  it  is  likely  to  be  as  a  revulsive  agent;  one  caution,  however, 
being  always  observed,  never  to  carry  the  remedy  so  far  as  to  excite 
inflammation  of  that  tissue,  which  reacts  injuriously  upon  the  system, 
and,  through  the  special  sympathies  of  the  stomach  and  bowels  with 
other  organs,  as  well  as  through  the  febrile  condition  produced,  may 
counteract  the  very  purpose  for  which  the  medicine  is  administered. 
6.  Still  another  principle  on  which  cathartics  act  therapeutically 
is  by  eliminating  offending  matters  from  the  blood.  This,  though 
probably  a  powerful  principle  of  operation,  is  necessarily,  in  the 
present  state  of  our  knowledge,  rather  vaguely  applied.  In  fevers, 
various  cutaneous  eruptions,  rheumatism,  gout,  and  cases  of  defective 
or  suppressed  renal  and  hepatic  secretion,  matters  probably  accumu- 
late in  the  blood,  which  cathartics  aid  in  eliminating  by  increasing 
secretion  into  the  bowels.  They  are  among  the  best  remedies  in 
congestion  of  the  kidneys  with  suppressed  secretion,  as  in  ordinary 
nephritis  and  acute  Brigld's  disease,  and  they  are  almost  indispen- 
sable in  the  treatment  of  jaundice. 


It  very  frequently  happens  that  several  indications  are  offered  in 
the  same  disease  for  the  use  of  cathartics.  In  fevers  generally,  of 
sthenic  action,  they  operate  advantageously  by  removing  offending 
matters  from  the  bowels,  by  depletion,  and  by  revulsion,  especially 
from  the  head.  In  bilious  and  yellow  fevers  they  superadd  their 
cholagogue  action  to  other  beneficial  influences;  and,  in  the  low  or 
typhoid  affections,  and  indeed  in  all  fevers  of  long  continuance,  may 
be  supposed  to  act  usefully  by  depurating  the  blood.      The  only 
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contra-indicatlons  to  their  use  in  fevers,  is  a  degree  of  debility  which 
forbids  all  depletory  or  exhausting  measures,  an  already  existing 
diarrhoea,  and  inflammation  of  the  alimentary  canal ;  and  even  these 
contra-indications  are.  rather  relative  than  absolute. 

In  very  low  cases  of  fever,  it  may  be  altogether  improper  to  em- 
ploy any  brisk,  or  energetic,  or  actively  depletory  cathartic ;  but 
there  are  articles  of  the  class,  such  as  rhubarb  and  aloes,  which, 
instead  of  weakening,  if  judiciously  used  really  invigorate  the  pa- 
tient, both  directly  by  a  somewhat  tonic  or  stimulant  influence,  and 
indirectly  by  removing  unwholesome  and  depressing  matters  from 
the  primse  vise.  Hence,  the  system  in  typhus  fever  not  unfrequently 
reacts,  under  the  judicious  use  of  cathartics  of  this  character. 

But  what  is  to  be  said  of  enteric  or  typhoid  fever,  which  is  char- 
acterized by  the  coexistence  of  enteritis,  and  frequently  of  diarrhoea? 
Nothing,  certainly,  can  be  more  injudicious  here  than  active  purging. 
Yet,  when  there  is,  as  sometimes  happens,  a  disposition  to  consti- 
pation, or  at  least  an  insuSicient  action  of  the  bowels,  a  very  mild 
cathartic,  such  as  castor  oil  in  small  doses,  operates  most  happily  by 
removing  irritating  matters.  In  such  cases,  a  substance  so  bland  in 
its  action  on  the  mucous  membrane,  is  certainly  less  injurious  than 
the  accumulated,  and  often  acrid  and  unwholesome  secretions  in  the 
bowels. 

In  the  inflammations i  too,  there  are  usually  combined  indications 
for  cathartics;  the  two  most  prominent  being  depletion  and  revul- 
sion, by  which  they  act  with  great  effect  in  these  complaints.  They 
are,  indeed,  among  the  remedies  upon  which  most  reliance  is  placed 
in  the  treatment,  not  only  of  the  phlegmasise,  which  are  attended 
with  fever,  but  of  chronic  inflammation  also.  Of  course,  the  hydra- 
gogue  cathartics  are  the  most  efficient,  and  of  these  the  saline,  as 
being  at  the  same  time  refrigerant.  In  many  inflammatory  affec- 
tions, it  is  highly  probable  that  impurities  of  the  blood  aid  in  sus- 
taining the  local  disease,  and  that  cathartics  prove  useful  also  as 
eliminating  agents.  The  only  points  which  might  render  their  use 
questionable  in  inflammation,  are  the  existence  of  great  debility,  the 
complication  of  diarrhoea,  and  the  location  of  the  inflammation  in 
the  alimentary  canal  itself.  Attention  is  undoubtedly  due  to  all 
these  modifying  circumstances;  yet  none  of  them  must  be  considered 
as  absolutely  excluding  the  use  of  cathartics.  In  debility,  the  selec- 
tion of  the  cathartic  must  be  made  in  reference  to  that  condition ;  in 
diarrhoea,  though  energetic  substances  of  the  class  might  be  forbidden, 
the  milder  are  often  called  for  to  remove  sources  of  irritation  which 
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serve  to  maintain  the  disease.  In  certain  conditions  of  diarrhoea,  few 
remedies  are  more  efficacious  than  a  dose  of  castor  oil  and  laudanum, 
or  a  combination  of  magnesia  and  rhubarb. 

In  inflammation  of  the  mucous  coat  of  the  stomach  and  bowels, 
cathartics  are  not  called  for  as  revulsives,  yet  thej  may  and  often  do 
prove  useful  by  removing  offending  causes,  producing  secretion  from 
the  congested  vessels,  and  depleting  from  the  portal  circulation  by 
promoting  the  secretory  function  of  the  liver.  Hence,  they  have 
generally  been  considered  as  among  the  most  efficient  remedies  in 
the  treatment  of  dysentery. 

In  peritonitis,  they  are  of  more  doubtful  propriety;  as,  by  the 
peristaltic  movement  they  provoke,  they  cause  the  inflamed  surfaces 
of  different  portions  of  the  bowels  to  rub  against  each  other,  and 
cannot  but  aggraA'ate  the  disease;  producing,  I  think,  more  injury 
in  this  way  than  good  by  depletion,  or  by  revulsion  to  the  mucous 
membrane  from  the  peritoneal.  I  am,  therefore,  not  in  the  habit  of 
using  them  to  any  considerable  extent  in  this  complaint,  contenting 
myself  with  a  thorough  evacuation  of  the  bowels  in  the  early  stage, 
so  as  to  remove  any  feculent  accumulation  which  might  itself  serve 
to  provoke  injurious  peristaltic  eff"orts,  and  afterwards  with  keeping 
the  lower  bowels  open  by  enemata.  In  the  peritonitis  dependent  on 
perforation,  they  should  be  avoided  sedulously  in  all  stages,  and  in 
any  method  of  administration ;  the  indication  here  being  to  keep  the 
bowels  as  much  at  rest  as  possible. 

There  is  another  condition  of  inflammation  of  the  bowels  in  which 
purgatives  are  liable  to  great  abuse.  The  cases  I  allude  to  are  those 
of  enteritis  attacking  the  tvhole  thickness  of  the  bowel  for  a  certain 
length,  and  thus  paralyzing  its  movements,  so  as  to  produce  obsti- 
nate constipation,  which  has  not  unfrequently  been  mistaken  for 
obstruction,  and  treated  accordingly  with  the  most  energetic  cathar- 
tics, to  the  great  detriment  of  the  patient.  The  cathartics  will  not 
pass,  and  are,  therefore,  apt  to  be  rejected  by  the  stomach;  while 
they  aggravate  the  disease,  by  the  excessive  efforts  into  which  they 
stimulate  those  parts  of  the  inflamed  bowel  that  are  still  capable  of 
contraction.  The  indications  are  here  to  keep  the  bowel  at  rest, 
deplete  generally  and  locally,  apply  blisters,  and  give  calomel  and 
opium  internally.  When  the  inflammation  subsides,  the  bowels  are 
opened  spontaneously,  or  with  the  aid  of  very  gentle  cathartics. 

The  neuroses,  dropsy,  scrofula,  cutaneous  diseases,  etc.,  also  not 
unfrequently  aff"ord  conjoint  indications  for  cathartics;  but  the  prin- 
ciples already  stated  will  be  sufficient  for  general  guidance  in  their 
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use;  and  it  is  wholly  unnecessary  to  go  through  all  the  categories  of 
disease,  and  point  out  minutely  the  several  circumstances  in  each 
which  may  call  for,  discourage,  or  forbid  the  use  of  these  medicines. 

3.  Mministration. 

I  need  not  suggest  the  importance,  in  the  use  of  this  class  of  medi- 
cines, possessed  as  they  are  of  such  diversified  qualities,  to  select,  on 
every  occasion,  the  one  best  adapted  to  the  particular  demands  of  the 
case.  It  often  happens  that  a  complaint,  which  is  benefited  by  one 
cathartic,  might  be  materially  injured  by  another.  In  their  adminis- 
tration, moreover,  it  should  be  borne  in  mind  that  they  may  often  be 
advantageously  modified  by  combination.  Very  frequently  two  or 
more  may  be  conjoined  to  meet  coexisting  indications.  Thus,  magne- 
sia and  sulphate  of  magnesia  are  often  given  together,  when  the  ob- 
ject is  at  the  same  time  to  correct  acidity,  and  procure  the  effects  of 
a  depletory  and  refrigerent  cathartic.  Calomel  is  administered  with 
castor  oil,  to  insure  at  once  an  operation  upon  the  liver,  and  a 
thorough  evacuation  of  the  bowels. 

There  is  an  important  principle  which  regulates  the  combination 
of  the  more  powerful  and  drastic  cathartics,  by  which  their  irritant 
property  is  diminished,  without  impairing  their  purgative  efiiciency. 
The  fact  has  long  been  familiar  to  the  profession,  and  numerous 
combinations  of  the  kind  have  been  made  from  time  to  time.  The 
explanation  of  this  apparently  singular  result,  which  I  have  given 
since  I  first  began  to  teach  Materia  Medica,  is  that,  as  the  several 
cathartics  operate  on  difi'erent  parts  of  the  alimentary  canal,  or  on 
different  tissues,  and  the  ii-ritant  efiect  is 'diminished  for  each  with 
the  diminution  of  the  dose,  the  conjoint  irritation  is  little  felt,  be- 
cause diluted  and  spread  over  a  large  extent,  while  the  purgative 
effect  must  necessarily  be  the  aggregate  of  that  of  the  several  ingre- 
dients of  the  compound.  A  degree  of  irritation  which,  concentrated 
within  very  narrow  limits,  might  produce  the  most  serious  mischief, 
may  be  so  weakened  by  extension  as  to  become  quite  imperceptible. 
The  compound  cathartic  pills  of  the  U.S.  Pharmacopoeia,  of  which 
more  will  be  said  hereafter,  were  formed  upon  this  principle,  and 
have  been  found  to  answer  well  in  practice. 

The  purgative  effect  of  the  cathartics  is  thought  to  be  increased 
by  tonics,  and  especially  the  bitter  tonics.  Thus,  it  has  long  been 
admitted,  that  senna  will  act  on  the  bowels  in  smaller  doses,  when 
associated  with  columbo,  than  when  given  alone.  Bitters  are  often 
themselves  cathartic  in  very  large  doses,  and  a  part  of  their  auxiliary 
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effect,  in  the  present  case,  may  possibly  be  ascribed  to  that  fact; 
but  it  is  supposed,  and  as  seems  to  me  justly,  that  they  are  chiefly 
useful  by  the  increased  capacity  of  acting  which  they  impart  to  the 
tissues.  Nux  vomica,  which  is  an  excellent  tonic  in  small  doses, 
is  an  admirable  adjuvant  of  laxative  cathartics,  in  atonic  states  of 
the  bowels.  It  probably  operates  simply  by  giving  due  nervous  tone 
to  the  relaxed  tissue,  so  as  to  cause  it  to  respond  more  readily  to  its 
peculiar  stimulus. 

Many  cathartics  are  apt  to  cause  griping  pain,  or  nausea.  These 
disagreeable  effects  may  be  in  great  measure  counteracted  by  suit- 
able measures.  The  object  may  be  attained  in  two  methods;  first, 
by  combining  with  the  cathartic  some  substance  which  may  so  far 
alter  its  chemical  nature  as  to  obviate  the  griping  or  nauseating 
property ;  or,  secondly,  by  administering  other  medicines,  which  may 
prevent  or  relieve  these  effects  by  their  physiological  action.  Thus, 
in  reference  to  the  first  method,  senna,  which  is  very  much  disposed 
to  gripe,  becomes  comparatively  mild,  in  this  respect,  when  combined 
with  one  of  the  alkaline  salts,  as  sulphate  of  magnesia,  or  tartrate  of 
potassa;  and  the  irritant  properties  sometimes  exhibited  by  aloes 
are  supposed  to  be  ameliorated  by  the  addition  of  soap.  Examples 
of  the  second  kind  of  qualifying  influence  are  offered  by  the  effects 
of  the  aromatics  in  obviating  nausea  and  griping,  when  given  with 
the  cathartics.  Nothing  is  more  common  than  this  association.  It 
is  the  anti-emetic  and  anti-spasmodic  action  of  the  aromatic  which, 
in  this  case,  counteracts  the  contrary  action  of  the  purgative;  and 
not  any  influence  of  the  one  medicine  directly  upon  the  condition  of 
the  other.  On  the  same  principle,  carbonic  acid  water  is  an  excel- 
lent vehicle  for  the  saline  cathartics,  which  it  renders  much  more 
acceptable  to  the  stomach,  and  less  liable  to  be  rejected  in  irritable 
states  of  that  organ. 

Cathartics  should,  as  a  general  rule,  be  given  upon  an  empty 
stomach.  They  not  only  act  more  rapidly  in  this  way  than  when 
given  on  a  full  stomach,  but  also  much  more  kindly  and  with  less 
irritation.  They  come  into  more  easy  and  complete  contact  with 
the  mucous  membrane,  and  have  neither  the  task  of  extricating 
themselves  from  the  load  of  partially  digested  food,  nor  that  of 
carrying  it  vith  them. 

When  the  most  speedy  and  most  powerful  effect  is  required  from 
a  certain  dose,  the  medicine  should  be  given  in  the  morning,  before 
breakfast,  when  the  susceptibilities  of  the  stomach  and  bowels  have 
been  recruited  by  rest.  Very  small  doses  of  cathartics  will  often 
act  efficiently,  if  given  at  this  time. 
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If,  on  the  contrary,  it  be  desirable  to  operate  as  mildly,  and  with 
as  little  inconvenience  to  the  patient  as  possible,  and  speedy  action 
be  not  requisite,  the  cathartic  should  be  given  at  bedtime.  The  sus- 
ceptibility is  diminished  during  sleep;  and  it  not  unfrequently  hap- 
pens that  the  medicine  shows  no  disposition  to  act  until  the  time  of 
awaking  in  the  morning;  the  patient  having,  in  the  mean  time,  been 
conscious  of  no  nausea,  pain,  or  other  disagreeable  effect. 

Not  unfrequently,  opium  or  some  of  its  preparations,  when  indi- 
cated on  other  grounds,  may  be  usefully  added  to  a  cathartic  at 
bedtime.  It  generally  secures  a  night's  rest;  and,  when  its  restrain- 
ing influence  ceases  in  the  morning,  the  cathartic  will  act  very 
kindly. 

During  the  operation  of  a  brisk  cathartic,  or  somewhat  before  it 
begins,  the  effect  may  be  rendered  more  lenient,  by  the  exhibition 
of  some  mild  beverage,  as  barley-water,  molasses  and  water,  thin 
gruel,  chicken-water,  etc. 

Hypercatharsis  may  be  best  counteracted  by  from  five  to  fifteen 
drops  of  laudanum,  or  an  equivalent  quantity  of  some  other  prepara- 
tion of  opium,  given  by  the  mouth,  or  twice  or  three  times  the  quan- 
tity administered  by  the  rectum.  A  fluidrachm  of  the  camphorated 
tincture  of  opium  will  generally  be  found  to  answer  the  purpose. 


Cathartics,  in  conformity  with  their  degrees  of  activity,  may  be 
arranged  in  the  three  divisions  of  laxatives,  purges,  and  drastic 
purges. 

1.  Laxatives. 

These  have  already  been  defined.  They  are  indicated  generally 
whenever  the  object,  in  the  administration  of  cathartics,  is  simply 
to  keep  the  bowels  open,  so  as  to  imitate  the  healthful  condition  as 
nearly  as  possible.  They  are  essentially  bland  in  their  operation ; 
differing  in  this  respect  from  most  of  the  purges  and  drastics,  which, 
however  the  dose  may  be  diminished,  even  though  the  amount  of 
purgative  effect  may  be  less  than  that  from  the  laxative,  exhibit 
generally  some  evidence  of  an  irritant  character,  however  slight. 
Thus  a  grain  or  two  of  aloes  will  often  produce  a  stool ;  but  a  slight 
sense  of  irritation  may  be  felt  in  the  rectum  during  the  operation, 
while  an  equivalent  quantity  of  manna,  magnesia,  or  sulphur  may 
act  in  a  manner,  not  distinguishable  in  this  respect  from  a  healthy 
natural  opening.  Hence  the  importance  of  the  laxatives  in  those 
affections  in  which  there  is  any  existing  irritation  of  bowels,  espe- 
cially of  the  rectum. 
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In  tlie  constipation  of  dyspepsia,  there  is  generally  an  indication 
for  something  more  than  a  mere  laxative  effect.  The  bowels  usually 
participate  in  the  inertness  which  gives  character  to  the  complaint; 
so  that  medicines  somewhat  tonic  or  stimulant,  such  as  rhubarb  and 
aloes,  are  generally  preferable  to  the  pure  laxatives.  But  to  the 
constipation  of  convalescence,  and  that  of  pregnant  women  they  are 
peculiarly  adapted;  as  well  as  to  that  attended  with  hemorrhoidal 
affection,  or  prolapsus  ani.  In  the  latter  complaints,  which  are  often 
aggravated  if  not  produced  by  the  hardness  of  the  feculent  masses 
evacuated,  even  though  there  may  be  a  passage  every  day,  the  laxa- 
tives are  indicated  in  consequence  of  their  effect  in  loosening  or 
softening  the  stools,  without  rendering  them  in  the  least  irritant. 

The  laxatives  may  be  subdivided  into  two  sets,  one  operating  physi- 
cally or  mechanically,  the  other  dynamically. 

a.  Laxatives  Operating  Physically. 

Substances  consisting  of  coarse  grains,  or  of  minute  irregular 
fragments,  not  capable  of  solution  in  the  gastric  juice,  often  by 
their  mere  shape  become  a  mechanical  source  of  irritation  to  the 
alimentary  mucous  membrane,  sufficient  to  stimulate  the  muscular 
coat  into  increased  action.  They  may  be  considered  as  acting  in 
the  same  manner  as  sand  acts  on  the  conjunctiva,  though  with  infi- 
nitely less  severity.  Again,  there  are  others  which  appear  to  oper- 
ate mainly  by  their  weight,  putting  the  bowel  somewhat  as  it  were 
on  the  stretch,  and  stimulating  the  muscular  fibre  to  contract,  by 
the  very  tendency  to  lengthen  it.  Mustard  seed  are  an  example 
of  the  first,  fluid  mercury  of  the  second.  I  shall  treat  first  of  the 
former  set,  and  afterwards  of  the  latter. 

1.  WHITE  MUSTARD  SEED.  — Sinapis  Alba. 

These  are  the  seeds  of  jSinajjis  alba,  and  will  be  more  particularly 
described  hereafter.  They  are  noticed  here  merely  in  reference  to 
their  laxative  property.  They  are  of  a  roundish-elliptical  shape, 
about  as  large  as  a  middling-sized  shot,  yellowish,  inodorous,  and  of 
little  taste  when  unbroken.  Their  exterior  coating  abounds  in  a 
mucilaginous  matter,  which  is  extracted  by  hot  water.  In  the  dose 
of  a  tablespoonful,  they  operate  as  a  mild  laxative,  having  a  slightly 
stimulant  influence  on  the  mucous  membrane,  on  account  of  which 
they  have  been  recommended,  and  considerably  used,  in  habitual 
constipation  with  a  torpid  or  languid  condition  of  stomach  and 
bowels,  as  in  dyspepsia,  feeble  gouty,  rheumatic,  and  paralytic  cases, 
and  often  in  old  people  without  special  disease.     It  is  possible  that 
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they  opei'cate  in  part  by  a  dynamic  property,  stimulating  the  aliment- 
ary canal;  but  their  effects  are  chiefly  ascribable  to  the  mechanical 
cause  above  referred  to.  They  may  be  taken  in  molasses,  or  after 
immersion  for  a  short  time  in  hot  water,  by  which  the  mucilage  con- 
tained in  their  outer  coating  is  drawn  to  the  surface,  and  thus  renders 
them  slippery.  If  they  should  not  operate,  the  risk  is  that  they 
may  accumulate  in  the  bowels,  and  produce  injury  through  obstruc- 
tion, or  by  exciting  inflammation.  They  are  said  to  have  proved 
fatal  in  the  latter  mode.  Should,  therefore,  any  considerable  quan- 
tity have  been  taken,  either  without  operating,  or  with  insufficient 
operation  on  the  bowels,  they  should  be  thoroughly  evacuated  by 
castor  oil,  or  one  of  the  saline  cathartics.  Cullen  is  said  to  have 
been  the  first  writer  who  called  attention  to  this  use  of  mustard  seed. 
Other  seeds  would  probably  have  a  similar  effect;  and  I  have  been 
informed  that  flaxseed  are  used  by  some  habitually  as  a  laxative ; 
but  the  same  objection  lies  against  them  all,  of  liability  to  accumu- 
late in  the  bowels,  and  especially  in  the  coecum  or  appendix,  produc- 
ing obstruction,  or  inflammation,  ulceration,  etc. 

2.  WHEAT  BRAN. 

This  is,  under  certain  circumstances,  an  excellent  laxative,  oper- 
ating in  all  probability,  mainly,  if  not  exclusively,  by  the  slight 
irritation  occasioned  by  the  coarseness  and  angularity  of  its  parti- 
cles. A  tablespoonful  will  generally  prove  laxative;  but  it  is  very 
seldom  used  in  a  separate  state.  In  the  form,  however,  of  hran- 
bread,  bran-eracJcers,  bran-musJi,  etc.,  it  is  much,  and  often  very  ad- 
vantageously used,  as  a  laxative  article  of  diet.  When  we  consider 
that  the  lower  animals  fed  on  grain  are  seldom  troubled  with  consti- 
pation, and  call  to  mind  that  they  eat  the  grain  in  its  natural  state, 
with  its  outer  covering  unseparated,  we  may,  I  think,  justly  con- 
clude, that  this  kind  of  food  was  intended  to  be  thus  employed;  and 
that  the  careful  separation  of  all  the  coarser  particles  from  our  re- 
fined flour  is  one  of  the  injurious  results  of  high  civilization  upon 
health.  We  are  apt  to  commiserate  the  peasants  of  Europe  who 
are  fed  on  black  bread;  but  the  probability  is  that  they  would  be 
quite  unwilling  to  exchange  with  us,  as  their  homely  bread  is  both 
more  wholesome,  and  more  agreeable  to  the  taste  than  ours.  Some- 
times bran-bread,  etc.,  is  made  by  mixing  bran  with  ordinary  refined 
flour;  but  a  better  plan  is  to  make  use  of  the  unbolted  meal.  The 
bread  thus  prepared  is  coarser  and  darker  than  the  ordinary  kind, 
but  is  sweeter,  and  to  many  quite  as  palatable.  It  is  peculiarly 
adapted  to  dyspeptic  persons,  with  enfeebled  or  inert  stomach  and 
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bowels;  and  should  not  be  employed  where  there  is  any  suspicion  of 
the  existence  of  gastric  or  intestinal  inflammation. 

3.  METALLIC  MERCURY.  —Hydrargyrum. 

Mercury,  swallowed  in  the  fluid  state,  often  rapidly  passes  through 
the  bowels,  operating  as  a  laxative  by  its  weight  in  the  manner  above 
referred  to.  It  has  been  given  in  cases  of  ileus  arising  from  ob- 
struction of  the  bowels,  in  the  hope  that  its  great  weight  might 
prove  serviceable  in  disentangling  the  intestine,  or  forcing  a  passage 
through  obstructing  materials.  In  some  cases,  it  is  thought  to  have 
contributed  to,  if  not  produced  a  favourable  result;  but  much  oftener 
it  has  failed  altogether;  and,  considering  its  liability  to  be  retained 
in  the  bowels,  and  through  chemical  change  to  affect  the  system,  it 
should  be  considered  unsafe,  and  never  used  except  under  otherwise 
desperate  circumstances.  The  metal  has  been  given  in  quantities 
varying  from  an  ounce  to  a  pound  or  more. 

Small  leaden  shot  I  have  known  to  be  used  with  an  asserted  laxa- 
tive effect.  They  may  operate  both  by  their  shape  and  weight;  but 
I  need  not  say  are  quite  inadmissible  for  therapeutic  use;  as,  though 
lead  unchanged  is  not  poisonous,  yet  it  may  readily  undergo  altera- 
tions in  the  bowels,  which  will  enable  it  to  be  absorbed,  and  to  pro- 
duce its  poisonous  effects  on  the  system. 

b.  Laxatives  Operating  Dynamically. 
Of  the  substances  belonging  to  this  subdivision  there  are  several, 
which,  being  generally  considered  rather  as  articles  of  diet  than  as 
medicines,  will  require  only  a  few  general  observations.  They  may 
be  included  in  the  two  categories  of  sugar,  and  of  saccharine  and 
acidulous  fruits.  After  a  brief  notice  of  these,  we  will  proceed  to 
the  consideration  of  the  remaining  articles  of  the  section  severally. 

L  SUGAR. — Brown  Sugar. — Molasses.  —  Treacle. 

It  is  very  doubtful  whether  perfectly  pure  sugar  is  laxative ;  at 
least  it  can  be  but  very  slightly  so ;  but,  in  the  impure  state  in  which 
we  receive  it  from  the  cane,  and  in  the  form  of  molasses,  it  certainly 
has  a  tendency  to  operate  gently  on  the  bowels.  The  most  laxative 
form  of  it  is  probably  the  kind  of  molasses  which  constitutes  the 
residue  after  the  crystallization  of  sugar  from  cane-juice,  and  with 
which  we  are  supplied,  in  this  country,  chiefly  from  the  plantations 
in  Louisiana  and  the  West  Indies.  That  obtained  from  sugar- 
houses,  which  is  the  residue  of  brown  sugar  after  refinement,  and 
which  is  frequently  called  treacle,  is  next  probably  in  laxative 
power;  and  brown  or  crude  sugar  is  the  least  so  of  these  three 
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forms.  They  are  useful  as  laxative  articles  of  diet,  in  connection 
with  bread,  mush,  etc.,  and  in  cases  in  which  the  digestive  powers 
are  vigorous.  In  a  stomach  enfeebled  by  dyspepsia  or  chronic  gas- 
tritis, they  are  apt  to  undergo  chemical  change,  generating  acid, 
and  causing  unpleasant  symptoms  of  gastric  irritation,  and  some- 
times sick-headache.  They  ai-e  specially  adapted  to  cases  of  piles 
and  prolapsus  ani.  The  late  Dr.  Physick  used  to  speak  highly  of 
the  advantage,  in  the  prolapsus  ani  of  children,  of  a  diet  consisting 
of  rye-mush  and  molasses. 

2.  SACCHARINE  AND  ACIDULOUS  FRUITS. 

Most  of  our  ordinary  edible  fruits  are  laxative,  as  the  ijeach, 
apple,  p)ear,  strawberry,  raspherry,  blackberry,  etc. ;  and,  during  the 
season  when  they  prevail,  persons  at  other  times  habitually  costive, 
if  permitted  by  the  state  of  their  digestive  organs  to  indulge  in 
them,  are  apt  to  be  relieved  of  their  complaint.  The  same  is  the  case, 
and  in  a  special  degree,  with  the  tomato.  The  imported  orange  and 
banana  have  the  same  quality.  Even  when  dried  or  submitted  to 
cooking  processes,  the  fruits  generally  retain  the  same  character. 
Several  of  the  imported  dried  or  preserved  fruits  are  peculiarly  laxa- 
tive, and  much  employed  for  obviating  costiveness.  Among  the  most 
effectual  is  the  fig ;  but  tamarinds,  prunes,  raisins,  dates,  etc.,  have 
more  or  less  of  the  same  quality.  All  these  substances  are  habit- 
ually prescribed  as  ingredients  of  a  laxative  diet;  and,  in  relation 
to  some  of  them,  their  pulp  is  used  in  officinal  preparations,  particu- 
larly in  that  excellent  laxative  compound,  the  confection  of  senna. 
(See  Senna.)  Unfortunately,  in  certain  cases  in  which  these  fruits 
might  be  most  useful  as  laxatives,  in  dyspeptic  conditions,  namely, 
of  the  stomach,  it  often  happens  that  they  cannot  be  used,  in  conse- 
quence of  their  difficulty  of  digestion,  and  their  liability  to  occasion 
acidity  of  stomach,  abdominal  uneasiness,  flatulence,  etc. 


I.  MANNA.  U.  S.,  Lond.,  Ed.,  Duh. 

Origin.  Manna  is  the  concrete  exuded  juice  of  Ornus  Europaea, 
or  flowering  ash,  and  of  Ornus  rotundifolia,  growing  wild  in  the 
South  of  Italy,  and  in  Sicily,  where  also  one  or  both  trees  are  cul- 
tivated for  this  product.  It  is  obtained  through  incisions  in  the 
trunk;  that  which  exudes  in  the  hot  and  dry  months  of  summer 
being  the  finest,  while  that  obtained  later  in  the  season,  when  the 
VOL.  II. — 31 
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weather  is  cooler  and  rainj,  is  of  less  value.  The  former  is  called 
jialce  ynanna;  the  latter,  which  is  of  variable  character,  may  be 
divided  into  two  varieties,  one  of  which  is  a  soft  almost  amorphous 
mass,  named /ai  manna,  and  the  other  seemingly  a  mixture  of  frag- 
ments resembling  the  flake  manna  with  a  portion  less  or  greater  of 
the  fat,  and  called  manna  m  sorts,  or  common  manna.  It  is  only 
the  flake  and  the  common  manna  that  are  found  in  our  shops. 

Sensible  and  Chemical  Properties.  Flake  manna  is  in  irregular 
pieces  of  various  size,  often  several  inches  long,  sometimes  less  than 
an  inch,  and  frequently  concave  on  one  side,  as  if  from  concretion 
upon  the  trunk  of  the  tree.  It  is  very  light,  porous,  brittle,  some- 
what granular  or  crystalline  in  structure,  and  of  a  whitish  or  yellow- 
ish-white colour.  Common  manna  consists  of  small  fragments  like 
those  of  flake  manna,  mixed  with  a  soft,  viscid,  amorphous,  dai-ker 
substance,  and  varies  in  appearance  as  one  or  the  other  of  these  in- 
gredients predominates. 

The  odour  of  manna  is  feeble  and  peculiar;  its  taste,  sweet,  pecu- 
liar, and  often  somewhat  nauseous,  but  in  the  finest  kinds  scarcely 
disagreeable.  It  melts  with  heat,  and  is  inflammable.  It  is  soluble, 
with  the  exception  of  impurities,  both  in  water  and  alcohol.  Heated 
alcohol  dissolves  it  very  freely,  and  on  cooling  deposits  a  large  pro- 
portion in  a  crystalline  form.  This  is  mannite,  which  may  be  ob- 
tained pure  by  a  second  solution  and  crystallization. 

Chief  Constituents.  The  characteristic  ingredient  of  manna  is 
mannite,  which  constitutes  about  75  per  cent,  of  the  purer  kind. 
This  is  a  beautifully  white,  crystalline  substance,  inodorous  and 
sweetish,  and  bearing  a  considerable  resemblance  to  sugar,  from 
which  it  diff'ers  in  being  insusceptible  of  the  vinous  fermentation. 
Besides  this,  there  is  in  manna  a  small  proportion  of  proper  sugar, 
with  a  little  yelloiv  fiauseous  matter,  upon  which  its  cathartic  prop- 
erty is  thought  mainly  to  depend.  Pure  mannite,  however,  has 
been  found  to  be  slightly  laxative. 

Medical  Effects  and  Uses.  Manna  is  a  very  mild  laxative,  pro- 
ducing soft  unirritating  stools;  though  its  operation  is  not  unfre- 
quently  attended  with  flatulence,  and  a  little  consequent  griping. 
It  is  adapted  to  infantile  cases,  to  the  constipation  of  pregnancy, 
and  to  hemorrhoidal  affections  attended  with  the  same  condition  of 
bowels.  Persons  habitually  costive,  but  not  dyspeptic,  may  with 
advantage  carry  with  them  a  piece  of  the  finer  kind  of  flake  manna, 
and  eat  a  little  of  it  as  required.  It  is,  however,  much  more  used  in  ' 
connection  with  other  cathartics,  the  taste  of  which  it  covers,  while 
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it  aids  their  operation.     The  medicines  with  Avhich  it  is  most  fre- 
quently associated  are  senna  and  magnesia. 

The  dose  for  full  eifect  is  one  or  two  ounces ;  for  a  child,  accord- 
ing to  the  age,  from  one  to  four  drachms.  A  drachm  or  two,  how- 
ever, will  often  act  as  a  gentle  laxative  upon  an  adult.  The  flake 
manna  may  be  given  in  substance;  but  the  medicine  is  more  fre- 
quently administered  in  solution,  either  in  one  of  the  aromatic  waters, 
as  peppermint  water,  or  an  aromatic  infusion,  especially  fennel- 
seed  tea. 


II.  PUEGING  CASSIA. 
CASSIA  FISTULA.  Z:^*S'.— CASSIA.  Lond. 

Origin  and  Sensible  Proferties.  Purging  cassia  consists  of  the 
fruit  of  Cassia  Fistula  [Cathartocarpus  Fistula,  Persoon),  a  large  tree, 
indigenous  in  India  and  Upper  Egypt,  and  introduced  into  the  West 
Indies,  whence  our  supplies  of  the  medicine  are  derived.  The  fruit 
is  a  dark  brown,  cylindrical,  ligneous  pod,  a  foot  or  more  in  length 
by  less  than  an  inch  in  diameter,  straight  or  slightly  curved.  The 
pods  hang  in  numbers  on  the  tree,  and  produce  a  loud  sound  by 
striking  against  one  another,  when  agitated  by  a  high  wind.  In  the 
interior,  they  are  divided  by  transverse  woody  partitions  into  cells, 
which  contain  a  blackish  pulp  surrounding  the  seeds,  of  which  there 
is  one  in  each  cell. 

Pulp  of  Purging  Cassia  (Cassia  Fistula  Pulpa,  U.  S.;  CaSSIa 
Pr^parata,  Lond.;  Cassia  Pulpa,  Ed.)  is  the  part  of  the  pod  used. 
When  the  pods  are  fresh,  it  may  be  scraped  out  with  a  knife ;  but, 
as  they  are  usually  brought  to  us,  they  contain  the  pulp  dried  upon 
the  walls  of  the  cells ;  and  it  is  necessary  to  bniise  them,  and  treat 
them  with  boiling  water,  in  order  to  soften  it.  The  pulp  is  then 
separated  by  straining  through  sieves.  It  is  soft,  blackish,  of  a 
slight  rather  unpleasant  odour,  and  a  sweet  mucilaginous  taste,  often 
becoming  acidulous  through  exposure.  It  contains  sugar  and  gum; 
but  its  purgative  principle  has  not  been  isolated. 

Medical  Effects  and  Uses.  Cassia  pulp  is  in  small  doses  laxative, 
in  larger  purgative,  and,  when  given  very  freely,  is  apt  to  produce 
nausea,  flatulence,  and  griping.  The  passages  themselves  are  unirri- 
tating.  It  might  be  used  as  a  laxative  in  habitual  costiveness,  but 
is  almost  never  given  alone.  The  dose  for  an  adult  for  laxative 
effect  is  one  or  two  drachms,  as  a  purgative  one  or  two  ounces. 
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A  Confection  (CoNFECTio  Cassia,  Lond.)  is  directed  by  the  Lon- 
don College,  consisting  of  the  pulps  of  cassia  and  tamarinds,  manna, 
and  the  syrup  of  roses,  the  dose  of  which  is  about  half  an  ounce 
for  an  adult.  In  this  country,  the  pulp  is  used  almost  exclusively  as 
an  ingredient  of  the  confection  of  senna. 


III.  SULPHUR. 

SULPHUR  LOTUM.  U.S. 

Sulphur  has  already  been  sufficiently  treated  of  on  all  points, 
except  in  relation  to  its  effects  and  uses  as  a  cathartic,  to  which, 
therefore,  our  attention  will  be  exclusively  confined  in  this  place. 
The  washed  sulpluir^  as  designated  by  the  U.  S.  Pharmacopoeia,  or 
the  jjrecipitated  sulphur  (see  page  387),  should  be  used  for  this 
purpose. 

Sulphur  is  a  gentle  laxative,  operating  mainly  if  not  exclusively 
on  the  lower  bowels,  and  on  the  peristaltic  movement,  and  producing 
Boft,  somewhat  consistent,  and  unirritating  passages.  It  is  slow  in 
its  action,  and  not  unfrequently  causes  griping  in  a  greater  or  less 
degree,  possibly  owing  to  the  generation  of  sulphuretted  hydrogen, 
possibly  to  the  exertion  of  a  special  influence  upon  the  muscular 
fibres,  and  perhaps  to  both  causes  combined.  It  may  be  used  as  a 
laxative  in  habitual  costi^'eness,  and  is  well  adapted  to  dyspeptic 
cases,  and  those  complicated  with  piles;  to  the  former  by  its  mild- 
ness, and  its  elementary  nature,  which  prevents  the  generation  of 
offending  products  by  its  decomposition  in  the  stomach;  to  the  latter 
by  the  blandness  of  the  discharges  it  occasions.  It  may  be  employed 
also,  preferably  to  other  laxatives,  when  there  is  an  indication  for  its 
alterative  effect,  in  connection  with  habitual  constipation ;  as  in 
chronic  rheumatic,  gouty,  neuralgic,  and  paralytic  affections,  and 
eruptions  upon  the  skin. 

The  dose  is  one  or  two  drachms,  which  may  generally  be  most  con- 
veniently given  at  bedtime,  mixed  with  simple  syrup  or  molasses,  or 
suspended  in  a  little  milk.  It  is  very  often  combined  with  cream  of 
tartar,  in  the  treatment  of  piles. 
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IV.  CARBONATE  OF  MAGNESIA. 
MAGNESIA  CARBONAS.  U.S.,  Lond.,  Ed.,  Duh. 

Preparation.  Carbonate  of  magnesia  is  prepared  by  precipitating 
a  solution  of  sulphate  of  magnesia  bj  another  of  carbonate  of  soda. 
Mutual  decomposition  takes  place,  with  the  formation  of  sulphate  of 
soda,  which  remains  in  solution,  and  carbonate  of  magnesia,  which 
subsides.  In  order  to  produce  complete  decomposition,  the  mixed 
solutions  are  heated  for  a  short  time  to  the  boiling  point.  The  pre- 
cipitate, having  been  well  washed  and  dried,  is  ready  for  use.  The 
carbonate  is  heavy  or  light,  according  as  the  solutions  are  very  strong 
or  feeble. 

Sensible  and  Chemical  Properties.  The  salt  is  in  the  form  either 
of  a  powder,  or  of  cubical  blocks,  which  are  very  light,  perfectly 
white,  smooth  to  the  touch,  without  smell,  and  with  very  little  taste. 
It  may  be  considered,  for  practical  purposes,  as  insoluble,  requiring 
9000  parts  of  hot,  and  2500  of  cold  water  for  solution.  It  is  dis- 
solved, however,  by  carbonic  acid  water,  probably  in  consequence  of 
being  converted  into  the  bicarbonate. 

It  is  supposed  to  be  a  compound  of  the  neutral  carbonate,  con- 
taining one  eq.  of  acid  and  one  of  base,  with  hydrate  of  magnesia. 

Incompatihles.  It  is  decomposed  by  the  acids  and  acidulous  salts, 
by  potassa,  soda,  lime,  and  baryta,  and  by  the  soluble  salts  of  iron 
copper,  zinc,  antimony,  lead,  and  mercury,  most  of  which  form  insol- 
uble carbonates  with  its  carbonic  acid.  At  a  high  heat,  its  carbonic 
acid  and  water  are  driven  off,  leaving  the  earth  uncombined. 

3Iedical  Effects  and  Uses.  Carbonate  of  magnesia  is  gently  lax- 
ative, and  highly  antacid.  In  the  latter  capacity,  it  will  be  treated 
of  hereafter.  Its  cathartic  eifect  is  attributable  to  the  formation  of 
soluble  salts  with  the  acids  it  encounters  in  the  stomach  and  bowels; 
and,  without  the  presence  of  acid  in  the  primse  vise,  it  would  prob- 
ably not  act.  Hence  it  is  liable  to  accumulate  in  the  bowels,  if  taken 
too  often  and  too  largely.  Should  it  not  operate,  after  having  been 
taken  a  sufficient  length  of  time,  it  should  be  followed  by  acidulous 
drinks,  such  as  lemonade;  and,  in  case  of  accumulation,  these  drinks 
should  be  accompanied  with  efficient  cathartics,  as  sulphate  of  mag- 
nesia, infusion  of  senna,  etc.  Its  antacid  properties  particularly 
adapt  it  to  cases  in  which  there  is  an  excess  of  acid  in  the  stomach 
and  bowels,  at  the  same  time  that  a  laxative  effect  is  required.  The 
particular  affections  in  which  it  may  be  given  are  precisely  those  to 
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which  pure  magnesia  is  adapted ;  and,  in  order  that  unnecessary 
repetition  may  be  avoided,  will  be  mentioned  in  connection  with  that 
medicine.  It  has  the  advantages  over  magnesia,  that  it  has  less 
taste,  and,  in  consequence  of  the  carbonic  acid  given  out  when  it  is 
decomposed  in  the  stomach,  has  a  tendency  to  relieve  nausea  and 
vomiting.  It  should,  therefore,  be  preferably  administered,  when  it 
is  desired  to  correct  acidity  of  stomach,  associated  with  an  irritable 
state  of  that  organ.  Even  when  there  is  no  absolute  existing  gastric 
irritation,  the  carbonate,  probably  from  the  same  cause,  often  sits 
better  on  the  stomach,  and  is  less  disposed  to  nauseate  than  magne- 
sia; and  for  this  reason,  as  Avell  as  from  its  want  of  taste,  it  is  pre- 
ferred by  many  who  habitually  stand  in  need  of  an  antacid  laxative. 
By  such  persons,  the  lumps  of  the  carbonate  are  sometimes  carried 
about  the  person,  and  a  small  piece  occasionally  bitten  off,  as  required. 
But  the  greater  bulk  of  the  carbonate,  and  the  circumstance  that  the 
carbonic  acid  is  sometimes  evolved  in  the  bowels,  and  gives  rise  to 
flatulent  pains,  outweigh  its  advantages  as  a  general  rule,  and  mag- 
nesia is  much  more  frequently  used. 

Administration.  The  dose  of  carbonate  of  magnesia  is  one  or  two 
drachms,  which,  for  a  child  a  year  or  two  old,  may  be  reduced  to  from 
five  to  twenty  grains.  It  may  be  given  suspended  in  water  or  milk. 
The  neatest  mode  of  preparing  it  for  use  is  first  to  rub  it  up  with  a 
little  syrup  or  ginger  syrup,  and  then  suspend  it  in  water,  mint  water, 
fennel-seed  tea,  or  milk. 

It  not  unfrequently  happens,  in  obstinate  constipation  or  obstruc- 
tive affections  of  the  bowels,  from  various  causes,  that,  when  active 
cathartics  have  been  employed  unsuccessfully,  and,  if  persevered  with, 
only  serve  to  aggravate  the  vomiting,  the  use  of  gentle  laxatives, 
given  in  small  and  repeated  doses,  succeeds  very  happily ;  the  bowels 
yielding  to  persuasive  measures  what  they  have  obstinately  refused 
to  violence.  Under  these  circumstances,  the  following  combination 
often  answers  an  excellent  purpose.  Two  drachms  of  carbonate  of 
magnesia  and  an  ounce  of  flake  manna  are  thoroughly  mixed  with 
eight  fluidounces  of  hot  fennel-seed  tea,  previously  prepared  with  a 
drachm  of  the  seeds;  and  of  the  mixture,  when  cold,  from  one  to 
two  fluidounces  may  be  given  every  hour  or  two  until  the  desired 
effect  is  produced. 

A  solution  of  carbonate  of  magnesia  in  carbonic  acid  ivater  may 
be  prepared  by  forcing  carbonic  acid  into  a  reservoir,  containing 
water  mixed  with  carbonate  of  magnesia.  A  preparation  of  this 
kind  has  been  employed,  under  the  name  of  Dinneford' s  fluid  mag- 
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nesia.  So  long  as  the  pi'eparation  is  kept  in  air-tight  bottles,  it  will 
remain  clear;  but,  if  the  carbonic  acid  be  permitted  to  escape  by 
exposure,  the  neutral  carbonate  of  magnesia  is  deposited  in  crystals. 
The  solution,  hoAvever,  has  a  disagreeable  taste,  and  is  in  no  respect 
superior,  either  in  acceptability  to  the  stomach,  or  effect  on  the 
bowels,  to  the  carbonate  given  as  above  directed. 


V.  MAGNESIA.  U.  S.,  Lond.,  Ed.,  Dub. 
Syn.  Calcined  Magnesia. 

Preparation.  Magnesia  is  prepared  by  exposing  carbonate  of 
magnesia  to  a  red  heat,  which  drives  off  the  carbonic  acid  and 
water.  Various  circumstances  influence  more  or  less  the  physical 
character  of  the  resulting  preparation;  so  that  it  may  bo  harsh  or 
smooth,  and  light  or  heavy,  according  to  the  method  used.  These 
circumstances  need  not  be  detailed  here,  as  they  belong  rather  to 
pharmacy  than  therapeutics.  Two  varieties  of  magnesia  are  kept  in 
the  shops,  one  light,  made  in  the  ordinary  officinal  method,  the  other 
heavy,  and  prepared  by  processes  somewhat  peculiar  to  the  several 
manufacturers,  under  whose  names  it  is  sold,  as  Henry's  3Iagnesia, 
Husband's  3Ia g nesia,  Ellis' s  Magnesia,  etc.  Both  kinds  are  often 
kept  in  wide-mouthed  four-ounce  glass  bottles,  so  as  to  prevent  the 
absorption  of  carbonic  acid  and  water  from  the  air.  Magnesia  not 
unfrequently  contains  a  portion  of  carbonate  from  insufficient  calci- 
nation, and,  what  is  much  worse,  some  caustic  lime,  which  gives  it 
an  unpleasant  taste,  and  may  interfere  with  its  remedial  effects.  The 
former  impurity  is  readily  detected  by  the  effervescence  caused  by 
the  addition  of  a  dilute  acid;  the  latter  by  the  precipitate  produced 
in  a  neutral  solution  of  the  magnesia  in  a  dilute  acid,  by  a  solution 
of  oxalate  of  ammonia,  or  bicarbonate  of  potassa. 

Sensible  a^id  Chemical  Properties.  Magnesia  is  a  very  light,  per- 
fectly white  powder,  without  smell,  and  of  a  slight  alkaline  taste. 
It  may  be  considered,  for  remedial  purposes,  as  insoluble  in  water; 
more  than  5000  parts  of  cold,  and  36,000  of  boiling  water  being 
required  to  dissolve  it.  In  this  greater  solubility  in  cold  than  hot 
water,  it  resembles  lime.  It  consists  of  one  equivalent  of  a  peculiar 
metal  called  magnesium,  and  one  of  oxygen.  It  forms  soluble  salts 
with  most  of  the  acids;  and  the  solutions  of  these  salts  are  precipi- 


488  LOCAL   REMEDIES.  [PART   II. 

tated  by  the  alkaline  carbonates,  though  not  the  bicarbonates,  and 
by  a  mixture  of  ammonia  and  phosphate  of  soda;  the  ammoniaco- 
phosphate  of  magnesia  being  thrown  down  in  the  latter  case.  Mag- 
nesia decomposes  most  of  the  native  salts  of  the  vegetable  alkaloids, 
causing  precipitation  of  the  insoluble  base. 

The  heavy  magnesia  (Henry's,  etc.)  is  much  heavier  than  the  ordi- 
nary kind,  usually  smoother,  and  more  readily  miscible  with  water, 
and  on  these  accounts  is  often  preferred. 

Medical  Effects  and  Uses.  Magnesia  is  at  once  antacid  and  laxa- 
tive. It  is  probably  solely  by  combination  with  the  acids  of  the 
primse  vine  that  it  is  enabled  to  operate  on  the  bowels;  and,  con- 
sequently, it  is  a  soluble  salt  of  magnesia  that  really  acts.  Hence, 
its  essential  nature  as  a  cathartic  must  be  the  same  as  that  of  the 
saline  cathartics  generally  (see  saline  cathartics);  though  it  is  much 
feebler,  in  the  ordinary  doses  in  which  they  are  respectively  given. 
From  the  limited  amount  of  acid  in  the  primie  vise,  no  amount  of  it, 
however  large,  can  in  general  be  made  to  act  so  powerfully  as  a 
full  dose  of  one  of  the  purgative  salts,  unless  its  administration  is 
accompanied  with  that  of  an  acid.  It  may,  therefore,  be  considered 
as  belonging  properly  to  the  laxatives.  Its  great  advantage,  inde- 
pendently of  its  mildness,  is  its  property  of  neutralizing  acids  in  the 
alimentary  canal,  which  renders  it  useful  in  a  large  number  of  dis- 
eases. It  is  applicable  to  all  cases  which  offer  joint  indications  for 
an  antacid  and  very  mild  cathartic.  It  is  of  great  service  in  dys- 
pepsia, and  will  often  afford  relief  to  very  unpleasant  gastric  symp- 
toms in  that  complaint.  Sick-headache,  dependent  on  acidity  of 
stomach,  is  relieved  by  it,  and,  if  anticipated  by  the  administration 
of  magnesia,  upon  the  occurrence  of  its  first  preliminary  sym.ptoms, 
may  often  be  prevented.  Diarrhoea  not  unfrequently,  especially  in 
children,  either  originates  in,  or  is  sustained  by  an  excess  of  acid  in 
the  stomach  and  bowels,  and  may  be  advantageously  treated  with 
magnesia  in  its  earlier  stages,  especially  in  connection  with  rhubarb. 
The  same  may  be  said  of  other  affections  of  the  intestinal  canal  in 
children,  as  vomiting,  colic,  oxidi  flatulence.  In  many  cutaneous  affec- 
tions, it  proves  extremely  useful  by  correcting  the  acidity  of  the 
prima3  vise,  by  which  they  are  produced  or  aggravated.  This  is 
especially  true  of  urticaria,  strophulus,  and  lichen;  and  it  is  a  good 
general  rule,  in  the  treatment  of  cutaneous  diseases,  to  employ  mag- 
nesia, alone  or  in  combination,  when  a  laxative  effect  is  demanded. 
In  gout,  so  often  complicated  with  an  excess  of  acid,  magnesia  is 
very  useful ;  and  it  is  often  administered,  both  in  this  disease  and 
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rheumatism,  mixed  witli  sulphate  of  magnesia,  or  some  other  of  the 
saline  cathartics,  and  the  wine  of  colchicum. 

In  the  course  of  febrile  diseases,  and  inflammatory  affections  of 
all  kinds,  it  not  unfrequently  happens  that  the  indications  for  this 
laxative  are  presented.  To  children  it  is  peculiarly  appropriate,  by 
its  comparative  want  of  taste,  and  its  mildness ;  and  it  is  very  often 
called  for  in  their  diseases,  in  consequence  of  their  extreme  prone- 
ness  to  an  excess  of  acid  in  the  stomach  and  bowels.  Freshly  pre- 
cipitated magnesia  may  be  used  as  an  antidote  to  arsenic,  in  the 
absence  of  the  hydrated  sesquioxide  of  iron. 

Administration.  The  laxative  dose  of  magnesia  is  for  an  adult 
half  a  drachm  or  a  drachm;  for  a  child  one  or  two  years  old,  from 
two  or  three  to  ten  or  fifteen  grains;  but  the  largest  of  these  doses 
may  often  be  exceeded  with  propriety,  in  infantile  cases,  when  a 
purgative  effect  is  indicated.  It  may  be  administered  simply  mixed 
with  water  or  milk,  or,  as  in  the  case  of  the  carbonate,  by  being 
first  rubbed  with  syrup  or  ginger  syrup,  so  as  to  enable  it  to  make  a 
smooth  mixture.  As  often  given,  it  is  apt  to  leave  minute  lumps  in 
the  mouth,  between  the  teeth,  which  sustain  a  slightly  unpleasant 
taste,  and  by  association  with  the  occasional  nauseating  effect  of  the 
medicine,  give  rise  sometimes  to  an  unconquerable  aversion  to  it. 
This  may  be  obviated  by  administering  it  as  above  recommended. 
One  of  the  aromatic  waters  or  infusions,  or  carbonic  acid  water,  may 
,  often  be  used  with  advantage  as  the  vehicle. 

In  administering  a  fluid  mixture  of  magnesia,  it  must  always  be 
remembered  that,  in  certain  proportions  of  the  ingredients,  the  liquid 
solidifies,  so  that  it  cannot  be  exhibited.  A  mixture  of  ten  parts  of 
distilled  water  and  one  of  freshly  calcined  magnesia  will  become  solid 
in  twenty-four  hours.  Not  less  than  fourteen  or  fifteen  times  its 
weight  of  water  should  always  be  employed.  The  conjecture  has 
been  advanced,  that  the  medicine  might  sometimes  do  harm,  if  given 
with  too  little  of  the  liquid  vehicle,  or  in  the  state  of  powder,  by 
solidifying  the  contents  of  the  stomach.  Like  the  carbonate,  mag- 
nesia may  sometimes  accumulate  injuriously  in  the  bowels,  if  it  meet 
with  insufiicient  acid.  The  remedy  is  to  give  freely  of  acidulated 
drinks  with  cathartics. 


2.  Purgatives. 

The  purgatives  may  be  arranged  in  three  subdivisions,  the  vege- 
table, the  saline,  and  the  mercurial. 
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a.  Vegetable  Purgatives. 
In  this  subdivision  I  include  castor  oil,  rhubarb,  aloes,  butternut, 
senna,  American  senna,  jalap,  and  may-apple ;  though,  in  regard  to 
jalap  and  may-apple,  the  propriety  of  this  position  may  be  consid- 
ered doubtful,  as  they  have  hydragogue  properties  and  a  certain 
amount  of  acrimony,  which  render  them  closely  analogous  to  the 
drastics,  from  which  they  differ  only  in  being  somewhat  milder. 

I.  CASTOR  OIL. 

OLEUM  RICINL  U.S.,  Lo7id.,  Ed.,  Duh. 

Origin.  Castor  oil  is  obtained  by  expression  from  the  seeds  of 
Rieinus  communis,  or  i^alma  Christi,  a  plant  which,  in  its  native 
climate  of  the  East  Indies  and  Northern  Africa,  has  the  character 
of  a  tree,  but,  as  grown  in  extra  tropical  latitudes,  is  usually  annual. 
It  is  cultivated  largely  in  certain  parts  of  the  United  States,  for  the 
sake  of  its  oil.  The  seeds,  which  are  contained  in  a*roundish  three- 
celled,  glaucous  capsule,  from  which  they  are  expelled  when  ripe,  are 
about  the  size  of  a  small  bean,  oval,  very  smooth  and  shining,  mot- 
tled on  the  surface,  and  with  a  small  projection  at  one  end,  giving 
to  them  somewhat  the  appearance  of  a  tick,  from  which  the  plant 
has  derived  its  generic  name.  They  are  powerfully  cathartic  and 
often  emetic;  three  of  them  being  generally  sufficient  to  operate  on 
the  bowels,  and  seven  or  eight  acting  with  great  violence.  This 
property  depends  on  an  acrid  principle  which  pervades  the  whole 
kernel,  and  is  in  some  degree  no  doubt  extracted  with  the  oil. 

Castor  oil,  though  capable  of  being  separated  by  decoction,  or  by 
the  agency  of  alcohol,  is  at  present  obtained  for  medical  use,  at  least 
in  this  country,  exclusively  by  expression.  After  having  been  ex- 
pressed, it  is  clarified  by  boiling  with  a  little  water,  by  which  the 
albumen  is  coagulated,  and  any  gummy  matter  dissolved,  and  which 
answers  another  good  purpose  by  driving  off  a  portion  of  the  acrid 
principle,  and  thereby  rendering  the  oil  milder.  It  is  very  important 
not  to  carry  the  boiling  too  far;  as,  if  altered  by  heat,  the  oil  acquires 
acrid  properties,  which  wholly  unfit  it  for  the  special  purposes  it  is 
calculated  to  fulfil. 

Sensible  and  Chemical  Properties.  Castor  oil  is  a  thick,  viscid 
liquid,  colourless  when  quite  pure,  with  little  odour,  and  a  taste  at 
first  mild  though  somewhat  nauseous,  but  afterwards  slightly  acrid. 
As  kept  in  the  shops,  however,  it  is  not  unfrequently  more  or  less 
yellowish  or  brownish,  with  an  unpleasant  odour,  and  a  much  stronger 
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and  more  nauseous  and  acrid  taste.  It  ranks  among  the  drying 
oils;  those,  namely,  which  become  hard  and  translucent  upon 
exposure.  It  is  not  congealed  by  cold,  but  sometimes  deposits  a 
whitish  matter  in  winter,  which  is  redissolved  in  warm  weather. 
Though  lighter  than  Avater,  it  is  heavier  than  most  other  fixed  oils, 
from  which  it  differs,  also,  in  being  soluble  in  all  proportions  in  abso- 
lute alcohol;  by  which  property  its  purity  may  be  tested.  It  is 
dissolved  also  by  ether.  Its  ultimate  constituents  are  carbon, 
hydrogen,  and  oxygen ;  but  its  proximate  composition  has  not  been 
definitively  settled.  It  is  supposed,  however,  to  contain  two  or  more 
distinct  fatty  principles,  which  yield  as  many  distinct  acids  on  saponi- 
fication. These  acids  are  more  or  less  acrid;  and  as  they  are  also 
partially  developed  by  heat,  the  injurious  influence  of  this  agent  on 
the  oil  may  be  readily  understood. 

It  has  been  made  a  question,  whetTier  castor  oil  depends  for  its 
purgative  property  on  the  acrid  principle  of  the  seeds,  or  upon  its 
own  inherent  constitution.  From  the  peculiarity  of  its  cathartic 
operation,  I  am' disposed  to  think  that  the  latter  is  the  case.  Fixed 
oils  generally  are  somewhat  laxative;  and  there  is  no  reason  why 
castor  oil  may  not  possess  the  same  property  in  a  higher  degree.  It 
has  been  urged,  in  relation  to  the  coloured  and  acrid  specimens  of 
the  oil,  that  they  are  really  preferable  to  the  pure,  because  more 
powerfully  purgative;  but  they  are  also  more  acrid,  and  it  is  the 
characteristic  mildness  of  the  oil  that  gives  it  peculiar  value.  We 
have  numerous  active  purgatives,  but  none  which  combine,  in  an 
equal  degree,  blaudness  with  efficiency.  The  purer,  therefore,  and 
the  more  free  from  smell  and  taste  the  oil  can  be  obtained,  the  better 
is  it  calculated  to  answer  the  purposes  for  which  it  is  used. 

3Iedical  Effects  and  Uses.  Castor  oil  is  characterized,  as  a 
cathartic,  by  promptness,  gentleness,  and  efficiency.  It  is  among 
those  which  operate  most  quickly  on  the  bowels,  not  unfrequently 
producing  its  effects  in  two  or  three  hours;  though,  in  certain  condi- 
tions of  the  alimentary  canal,  and  in  certain  individuals,  it  is  retained 
long  in  the  stomach ;  "and  I  have  known  it  to  be  thrown  up  twenty- 
four  hours  after  it  was  taken,  without  having  affected  the  bowels  at 
all.  Dr.  Ward  mentions  the  case  of  a  woman  in  whom,  instead  of 
acting  as  a  cathartic,  it  appeared  to  be  absorbed,  and  exuded  from 
all  parts  of  the  surface.  [Lond.  3fed.  Gaz.,  x.  377.)  Its  operation  is 
usually  attended  with  little  pain  or  uneasiness  of  the  bowels;  and 
the  discharges  obtained  by  it  are  mainly  the  feculent  and  liquid  con- 
tents of  the  alimentary  canal,  with  which  the  oil  itself  is  generally 
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to  be  seen  mixed  in  various  states.  It  is,  therefore,  inferred  to  act 
chiefly,  if  not  exclusively,  by  promoting  the  peristaltic  motion.  It 
not  unfrequently  nauseates,  and  is  sometimes  thrown  up  from  the 
stomach.  This  is  particularly  the  case  with  the  acrid  oil;  but  it 
happens  also  Avith  the  purest.  The  vomiting,  I  believe,  is  generally 
ascribable,  not  to  the  direct  influence  of  the  oil  on  the  stomach,  but 
to  associations  previously  made  of  its  taste  with  the  someivhat  nau- 
seating effect  of  former  doses ;  so  that  the  very  thought  of  it  becomes 
off"ensive.  I  have  known  individuals  who  had  this  repugnance  so 
strongly  that,  though  they  might  compel  themselves  to  swallow  the 
oil,  it  was  rejected  instantly  by  a  sort  of  spasmodic  effort,  before  it 
had  the  opportunity  of  making  any  impression  whatever  on  the 
stomach.  By  young  children  it  is  almost  uniformly  retained  in  the 
ordinary  state  of  the  stomach ;  and  it  is  very  seldom  rejected  by 
adults,  in  a  similar  condition  of  that  organ,  who  have  not  formed  the 
nauseating  association  referred  to.  In  regard  to  its  mode  of  opera- 
tion, I  believe  that  it  is  exclusively  local.  This  is  to  be  inferred 
from  the  rapidity  of  its  action  when  it  does  act;  and  when  not,  from 
its  being  retained  so  long  in  the  stomach,  showing  that  it  is  not  ab- 
sorbed. It  is  said,  however,  when  thrown  into  the  veins,  to  produce 
griping  and  purging,  and  to  cause  an  oily  taste  in  the  mouth. 
(Pereira,  Mat.  Med.,  3d  ed.,  p.  1291.) 

The  peculiar  character  of  castor  oil  as  a  cathartic  suggests  its 
therapeutic  application.  It  may  be  used  in  all  cases  where  the  indi- 
cation is  simply  to  evacuate  the  contents  of  the  bowels,  and  to  effect 
this  object  as  speedily,  and  with  as  little  irritation  of  the  mucous 
membrane  as  possible.  From  its  demulcent  nature,  it  is  peculiarly 
adapted  to  those  cases  in  which  the  mucous  membrane  is  already 
irritated  or  inflamed. 

In  cases  of  colic,  dependent  on  feculent  accumulation,  acrid  secre- 
tions, or  indigestible  substances  in  the  bowels,  it  generally  answers 
an  excellent  purpose ;  not  unfrequently,  in  conjunction  with  aroma- 
tics  or  opiates,  affording  complete  relief. 

In  all  cases  of  occasional  constipation,  Ojud  feculent  accumulation 
or  obstruction,  castor  oil  may  be  tried.  In  mild  cases  it  will  usually 
answer  the  desired  purpose,  as  in  the  costiveness  of  convalescence, 
that  of  pregnancy  and  the  jyuerperal  state,  and,  generally  speaking, 
in  that  of  young  children;  but  in  the  more  obstinate  cases,  requiring 
more  vigorous  contraction  of  the  bowel,  it  will  often  be  necessary  to 
have  recourse  to  some  more  energetic  cathartic.  When  there  is  a 
great  mass  of  impacted  feces,  castor  oil  is  generally  inadequate  to 
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its  removal.  Here  the  hjdragogue  cathartics,  especially  the  neutral 
salts,  are  more  efficacious  by  promoting  watery  extravasation,  and 
thus  softening  and  breaking  up  the  mass.  Nor  is  castor  oil  generally 
well  adapted  to  habitual  constipation ;  not  from  any  deficiency  of 
power,  but  from  the  circumstance  that  few  persons  can  take  it  very  fre- 
quently, without  acquiring  such  a  disgust  for  it,  that  it  can  no  longer 
be  borne  on  the  stomach.  There  are,  however,  individuals  who  acquire 
a  sort  of  relish  for  it,  or  at  least  can  take  it  without  the  least  aver- 
sion; and,  in  such  persons,  I  have  found  it  to  answer  well  as  a 
habitual  laxative  in  small  doses. 

Diarrhoea  of  irritation  is  often  completely  relieved  by  a  dose  of 
castor  oil  with  laudanum ;  the  latter  calming  the  irritation,  while  the 
former  carries  off  the  offending  cause;  and,  in  mucous  enteritis,  the 
same,  combination  is  very  useful,  at  or  near  the  commencement 
of  the  attack.  So  also  in  irritated  piles,  prolapsus  ani,  stricture 
and  organic  affections  of  the  rectum,  it  is  among  the  best  cathartics 
for  occasional  use;  though  rarely  supportable  by  the  stomach  when 
its  very  frequent  repetition  is  required. 

Mild  cases  of  dysentery,  treated  at  the  very  commencement  with  a 
full  dose  of  castor  oil,  are  sometimes  cut  short  by  it,  and  generally 
benefited;  and,  in  severe  cases,  the  oil  may  be  given  with  advantage, 
either  associated  with  calomel,  or  in  a  few  hours  after  a  dose  of  the 
mercurial.  In  the  course,  moreover,  of  the  disease,  an  occasional 
dose  of  the  oil  often  proves  useful ;  and,  in  that  irritated  state  of  the 
bowels,  in  the  advanced  stage,  in  which,  with  little  violence  of  inflam- 
mation, the  patient  is  troubled  with  a  constant  desire  to  go  to  stool, 
with  small  and  ineffectual  evacuations,  the  oleaginous  mixture  with 
a  little  laudanum,  given  in  doses  of  half  a  fluidounce  every  hour  or 
two,  often  answers  an  excellent  purpose. 

No  cathartic  is  so  appropriate  in  typhoid  or  enteric  fever,  when, 
as  not  unfrequently  happens,  there  is  an  indication  for  a  gentle 
evacuation  of  the  bowels.  One  fluidrachm  will  often  operate  kindly, 
and  without  the  least  annoyance  to  the  patient;  but  if  it  should  not 
be  found  to  answer,  the  dose  may  be  cautiously  increased. 

To  the  summer  complaint  of  children  the  oil  is  well  adapted,  when 
tolerated  by  the  stomach;  and  here,  as  in  the  advanced  stages  of 
dysentery,  the  oleaginous  mixture  with  a  little  laudanum  will  often 
be  found  to  answer  well,  when  the  pure  oil  might  be  rejected. 

In  peritoneal  inflammation,  also,  when  cathartics  are  indicated  in 
order  to  remove  feculent  matter  from  the  bowels,  castor  oil  is  usually 
the  most  appropriate. 
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In  irritated  states  of  the  bladder  and  genital  apparatus,  it  is 
among  the  hest  cathartics;  but,  when  the  affection  amounts  to  in- 
flammation with  fever,  the  purgative  salts  are  usually  to  be  preferred. 

Castor  oil  has  been  recommended  for  tapeworm,  though  of  doubt- 
ful efficacy.  It  is  not  impossible,  however,  that,  if  taken  very 
largely,  it  may  injure  the  worm  by  involving  it  so  as  to  prevent  the 
access  of  air,  and  having  thus  weakened,  may  expel  it  by  its  purga- 
tive action.  I  have  been  informed  of  a  case  in  which  the  long  and 
free  use  of  olive  oil,  followed  by  a  dose  of  castor  oil,  resulted  in  the 
discharge  of  a  portion  of  worm  thirty  feet  long.  (See  my  Treatise  on 
the  Practice  of  Medicine,  5th  ed.,  i.  693.) 

From  its  mildness  and  efficiency,  castor  oil  is  admirably  adapted 
to  infantile  cases,  of  whatever  kind,  when  simple  evacuation  of  the 
bowels  is  indicated.  It  seems  to  be  even  less  irritant  to  the  stomach 
and  bowels  in  children  than  in  adults,  and  generally  requires  to  be 
administered  in  a  much  larger  relative  dose.  It  is  given  in  most  of 
their  complaints;  magnesia  only  being  preferred  to  it  when  there  is 
excess  of  acid. 

Administration.  The  full  dose  for  an  adult  is  a  fluidounce,  though 
half  the  quantity  or  even  less  will  often  operate.  For  infants  it 
may  vary  from  one  to  four  fluidrachms.  Seldom  less  than  a  fluid- 
drachm  is  given  to  a  child  more  than  three  or  four  months  old. 

To  infants  it  may  often  be  given  directly  from  the  spoon.  For 
older  children  and  adults,  the  common  method  of  administration  is 
to  introduce  a  little  mint-water,  or  other  aromatic  water  or  infusion, 
into  a  wineglass,  and,  having  moistened  the  inner  surface  of  the 
glass,  to  pour  in  the  oil,  and  cover  it  with  more  of  the  vehicle.  The 
patient  then  takes  it  down  at  one  or  two  swallows,  and  avoids  the 
unpleasant  and  durable  taste  arising  from  its  adhesion  to  the  lips, 
tongue,  etc.  If  the  oil  is  previously  warmed,  so  as  to  render  it  thin- 
ner, it  will  be  swallowed  with  still  greater  facility.  Another  method 
is  to  take  it  in  a  small  cup  of  hot  coffee,  with  cream  and  sugar.  It 
may  also  be  administered  in  a  kind  of  emulsion  with  hot  milk,  or  in 
the  froth  of  porter  when  this  is  not  contra-indicated.  These  direc- 
tions are  not  Avithout  importance;  as  the  method  of  exhibition  often 
determines  whether  the  oil  will  be  retained  on  the  stomach  or 
rejected. 

An  oleaginous  emulsion  may  be  made  by  taking  a  fluidounce  of 
the  oil,  two  drachms  of  powdered  gum  arable,  a  drachm  and  a  half 
of  loaf  sugar,  and  three  fluidounces  of  mint-water;  dissolving  the 
gum  and  sugar  in  a  little  of  the  water  so  as  to  make  a  mucilage  of 
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about  the  same  consistence  with  the  oil,  then  rubbing  the  mucilage 
with  the  oil,  and  finally  adding  the  remainder  of  the  aromatic  water. 
Any  other  aromatic  liquid  may  be  substituted  for  the  mint-water,  as 
diluted  cinnamon  water,  strong  fennel-seed  tea,  etc. :  and  the  yolk 
of  an  egg  may  be  substituted  for  the  gum  arabic.  A  tablespoonful 
of  the  mixture,  containing  a  fluidrachm  of  the  oil,  may  be  given 
every  hour,  two,  or  three  hours  till  it  operates;  or  a  larger  quantity 
may  be  taken  at  once  if  required.  In  dysenteric  cases,  and  the 
bowel  complaints  of  children,  it  will  often  be  found  useful  to  add  a 
little  laudanum  to  each  dose. 

There  are  other  fixed  oils  which  have  a  laxative  effect,  and  have 
sometimes  been  used  for  the  purpose. 

Olive  Oil  [Oleum  Olivas)  has  sometimes  been  substituted  for  cas- 
tor oil,  and  has  a  somewhat  similar  effect,  though  much  feebler.  It 
must  be  given  in  double  the  quantity. 

Linseed  Oil  {^Oleum  Lini)  has  similar  properties;  but  is  so  dis- 
agreeable that  it  is  seldom  used. 

Melted  Butter  has  sometimes  been  used  with  advantage,  as  a 
laxative,  in  the  advanced  stages  of  dysentery,  and  in  the  same  dis- 
ease in  a  chronic  state,  in  the  dose  of  a  tablespoonful  every  two 
hours.  It  is  prepared  by  introducing  the  butter  into  a  deep  tin 
cup  nearly  filled  with  hot  water,  stirring  for  a  time,  and  then  allow- 
ing the  mixture  to  stand.  The  butter  having  been  melted  by  the 
heat  of  the  water,  by  which  also  any  salt  that  may  have  been  mixed 
with  it  is  dissolved,  rises  to  the  surface,  and  may  be  skimmed  off  as 
wanted. 

All  the  above  oils,  including  castor  oil,  are  often  administered  by 
enema,  in  quantities  varying,  according  as  they  are  given  with  other 
substances  or  alone,  from  one  to  four  fluidounces.  Thrown  up  in  an 
unmixed  state,  they  often  prove  serviceable,  in  cases  of  threadworm 
infesting  the  rectum,  by  suffocating  the  little  animal  through  the 
exclusion  of  air. 

Castor  oil  is  sometimes  applied  externally  to  the  breasts  of  nurs- 
ing women,  to  increase  the  secretion  of  milk.  I  can  say  nothing, 
from  my  own  knowledge,  in  relation  to  its  efficiency. 
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II.  RHUBARB. 
RHEUM.  U.S.,Lond.,Ed.,I)uh. 

Origin.  Rhuljarb  is  the  prepared  root  of  different  species  of 
Rheum,  herbaceous  perennial  plants,  natives  of  the  interior  of  Asia, 
several  of  which  have  been  introduced  into  Europe,  where  they  are 
cultivated  to  a  limited  extent,  especially  in  France  and  England. 
But  the  species  which  yields  the  only  valuable  rhubarb,  that  which 
is  brought  exclusively  from  central  Asia,  is  wholly  unknown.  The 
drug  has  been  conjecturally  ascribed  to  Rheum  palmatum,  R.  undu- 
latum,  R.  compactum,  and  R.  australe,  all  of  which  are  said  to  grow 
wild  in  Tartary,  and  have  been  cultivated  in  Europe  from  seeds 
brought  from  Asia;  and  it  is  not  impossible  that  one  or  more  of 
these  species  may  contribute  to  furnish  the  rhubarb  of  commerce; 
but  we  have  no  proof  of  the  fact;  and  the  failure  to  obtain  from 
them  a  product,  having  the  precise  properties  of  the  root  as  imported 
from  the  East,  renders  it  extremely  doubtful.  The  root  of  R.  pal- 
matuni  approaches  nearest  in  character  to  the  Asiatic  rhubarb. 

The  leafstalks  of  the  different  species  have  an  agreeable  acidulous 
taste,  owing  to  the  presence  of  oxalic  acid,  and  are  used  in  making 
pies,  tarts,  etc.,  for  which  purpose  the  plants  are  cultivated  in  our 
gardens. 

Rhubarb  is  collected  and  prepared  in  Chinese  Tartary.  After 
being  dug  up,  the  root  is  deprived  of  its  smaller  branches  and  cor- 
tical portion,  cut  into  pieces  of  convenient  size,  and  dried  either  in 
the  sun,  or  with  the  aid  of  artificial  heat.  It  is  sent  into  commerce 
in  two  directions;  one  portion  being  taken  eastward  to  Canton,  and 
thence  exported  under  the  name  of  Chinese  rhubarb;  the  other 
northwestward  to  St.  Petersburg,  whence  it  is  distributed  into  com- 
merce under  the  title  of  Russia  or  Turkey  rhubarb ;  the  latter  name 
having  originated  in  the  circumstance,  that  it  formerly  reached  the 
markets  of  Europe  through  Turkey.  As  brought  by  these  two 
routes,  the  drug  differs  considerably  in  quality,  being  prepared  in 
a  different  manner,  and  possibly  derived  from  different  species, 
though  of  this  latter  fact  we  have  no  certain  knowledge.  Hence  it 
is  classed,  both  in  commerce  and  pharmacy,  in  two  varieties,  which 
must  be  separately  considered. 

1.  Chinese  Rhubarb. — Rhemn  Sinense.  This  is  usually  in  cylin- 
drical pieces,  often  somewhat  flattened  and  ii*regular,  of  a  brownish- 
yellow  colour,  and  of  an  aspect  as  though  the  cortical  part  had  been 
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removed  by  grating  or  scraping.  In  each  piece  there  is  almost 
always  a  small  hole,  passing  quite  through  it,  and  obviously  intended 
for  the  insertion  of  a  cord,  by  which  it  was  probably  hung  up  when 
dried,  and  portions  of  which  may  often  be  seen  remaining  in  the 
opening.  Though  somewhat  light  and  spongy,  compared  with  many 
other  roots,  this  variety  is  generally  somewhat  more  heavy  and  com- 
pact than  the  Russian.  When  broken,  it  exhibits  a  rough  uneven 
fracture,  and  a  grayish-colour  consisting  of  intermingled  shades  of 
brownish-red  and  white.  By  pulverization,  it  yields  a  yellow  powder, 
tinged  with  reddish-brown,  and  portions  of  this  powder,  produced  by 
attrition,  are  often  seen  on  the  outside  of  the  pieces,  giving  them  a 
yellow  colour.  Mixed  with  the  better  pieces,  others  often  come, 
worm-eaten,  more  or  less  extensively  decayed,  or  otherwise  injured, 
so  that  the  general  character  of  a  package  is  usually  much  inferior 
to  that  of  selected  portions ;  and,  as  the  whole  contents  of  a  package 
are  often  powdered  together,  it  happens  that  the  pulverized  Chinese 
rhubarb  of  the  shops,  even  though  genuine,  is  not  unfrequently  of 
low  quality.  It  is,  moreover,  liable  to  adulteration  with  the  rhapon- 
tic  root,  as  it  is  called,  an  inferior  variety  of  rhubarb  cultivated  in 
France. 

A  variety  of  rhubarb  is  sometimes  imported  from  Canton,  con- 
sisting of  pieces,  the  surface  of  which  has  been  trimmed  so  as  to 
imitate  the  Russian;  but  close  examination  will  generally  detect  in 
them  the  small  perforating  passage,  or  some  remains  of  it,  which  has 
been  mentioned  as  one  of  the  characteristics  of  the  proper  Chinese 
rhubarb.  It  is,  however,  superior  to  the  common  unassorted  variety, 
because  selected  from  the  soundest  pieces. 

2.  Russia  Rhubarb. —  Turkey  Rhubarb. — Rheum  Bussieum. 
— Rheum  Tureicum.  As  before  stated,  this  comes  from  St.  Peters- 
burg, whither  it  is  brought,  through  Siberia  and  European  Russia, 
from  the  borders  of  Tartary.  Before  being  permitted  to  enter  the 
Russian  dominions,  it  undergoes  a  rigid  inspection,  on  which  account, 
as  well  as  from  its  inherent  qualities,  it  is  superior  to  the  Chinese, 
and  commands  a  much  higher  price  in  the  market.  The  pieces  are 
more  irregular  in  shape  than  the  former  variety,  and  are  distinguished 
by  their  somewhat  angular  surface,'  caused  apparently  by  the  succes- 
sive cuts  of  a  knife,  in  paring  off  the  cortical  portion.  They  are 
destitute  of  the  small  perforating  passage  of  the  Chinese  variety, 
but  generally  have  a  larger  hole,  penetrating  only  to  the  centre,  and 
clearly  intended  for  the  purpose  of  inspection.  The  pieces  are 
lighter  and  less  compact  than  the  best  Chinese,  have  usually  a 
VOL.  II. — 32 
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cleaner  and  brighter  surface,  and,  when  broken,  exhibit  a  livlier  hue, 
thougli  of  the  same  reddish-gray  colour.  The  powder  is  of  a  fine 
bright  yellow,  without  the  reddish-brown  tinge  of  the  Chinese;  and 
the  odour  is  more  aromatic. 

General  Properties.  Rhubarb,  in  the  state  of  powder,  is  bright 
yellow,  or  brownish-yellow,  wuth  a  somewhat  aromatic  odour,  and  a 
bitter,  astringent,  and  peculiar  taste.  When  pieces  of  the  root  are 
chewed,  they  have  a  gritty  feel  under  the  teeth,  and  stain  the  saliva 
of  a  bright  yellow.  It  yields  its  sensible  properties  of  colour,  taste, 
and  odour,  as  well  as  its  medical  virtues,  to  water  and  alcohol.  By 
heat  odorous  yellow  fumes  are  given  off,  and  the  colouring  property 
and  bitterness  are  diminished,  without  an  equal  diminution  of  the 
astringency.  The  virtues  of  rhubarb  are  also  diminished  by  long 
boiling. 

Chief  Constituents.  Besides  other  less  interesting  ingredients, 
rhubarb  contains  tannic  and  gallic  acids,  gum,  starch,  pi ectin,  resin- 
ous matter^  one  or  more  colouring  principles,  and  a  large  proportion 
of  oxalate  of  lime,  to  which  it  owes  its  white  veins,  and  its  grittiness 
under  the  teeth.  Many  attempts  have  been  made  to  isolate  its  ac- 
tive purgative  principle,  but  hitherto  with  imperfect  success;  for  the 
various  substances  for  Avhich  this  title  has  been  claimed,  under  the 
names  of  caphopicrite,  rhalarharin,  rhaharharic  acid,  rheumin,  and 
rhein,  have  been  shown  to  be  more  or  less  complex.  There  can  be 
little  doubt,  I  think,  that  the  bitter  and  cathartic  principle  is  the 
same,  for  rhubarb  is  purgative  in  proportion  to  its  bitterness;  and 
as  little  doubt  that  it  is  driven  off  at  an  elevated  temperature ;  for 
the  purgative  property  is  diminished  by  much  or  long  continued 
heat,  while  yellow  and  odorous  fumes  escape.  The  astringency  of 
rhubarb  is  owing  to  its  tannic  acid. 

Effects  on  the  System.  Rhubarb  combines  purgative  with  tonic 
and  astringent  properties.  In  very  small  doses,  insufficient  to  oper- 
ate on  the  bowels,  it  acts  like  the  simple  bitters,  increasing  the 
appetite,  and  promoting  digestion,  and  is  thought  to  exercise  a  some- 
what astringent  power,  shown  in  the  checking  of  mild  diarrhoea. 
With  a  little  increase,  however,  of  the  dose,  it  becomes  laxative,  and 
I  have  often  known  Russia  rhubarb  to  act  gently  on  the  bowels,  pro- 
ducing one  soft  feculent  discharge,  in  the  dose  of  three  grains.  In 
larger  doses  it  is  actively  purgative,  operating  probably  in  chief,  if 
not  exclusively,  upon  the  peristaltic  function,  and  evacuating  the 
liquid  contents  of  the  upper  bowels,  along  with  the  more  concrete 
matter  of  the  colon  and  rectum.     There  is  no  reason  to  believe  that 
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it  promotes,  to  any  considerable  extent,  secretion  or  extravasation 
into  the  bowels.  Though  it  produces  not  unfrequently  more  or  less 
griping,  this  probably  arises  from  the  energy  of  its  action  on  the 
muscular  coat,  and  not  from  any  direct  irritation  of  the  alimentary 
mucous  membrane.  It  does  not  appear  to  be  capable,  in  any  dose, 
of  producing  serious  inflammation  of  that  membrane;  in  this  respect 
differing  strikingly  from  the  drastic  cathartics.  The  stools  are 
coloured  by  it  of  a  deep  brownish-yellow.  It  is  rather  slow  in  pro- 
ducing its  purgative  effect,  and  is  thought  to  leave  behind  a  disposi- 
tion to  costiveness,  which  is  attributed  to  the  tannic  acid  contained 
in  it. 

It  is  doubtful  whether  rhubarb  acts  on  the  muscular  coat  through 
an  original  impression  upon  the  inner  surface,  or  by  means  of  ab- 
sorption. That  its  colouring  matter,  at  least,  is  taken  into  the  cir- 
culation, is  sufficiently  proved  by  its  imparting  a  yellow  colour  to 
the  urine,  and,  as  has  been  asserted,  to  the  perspiration  also,  espe- 
cially that  of  the  axilla.  If  it  be  true,  as  stated  by  writers,  that  it 
has  produced  a  purgative  effect  when  sprinkled  over  the  surface  of 
large  ulcers,  and  that  the  milk  of  nursing  women  who  have  taken 
it  operates  on  the  bowels  of  the  infant,  it  must  be  admitted  that  its 
purgative  principle  also  is  absorbed ;  and  that  it  may  possibly  ex- 
ercise its  ordinary  influence  upon  the  bowels  through  the  channel  of 
the  circulation. 

In  its  influence  on  the  system  at  large,  rhubarb  is  supposed  by 
some  to  be  gently  excitant,  somewhat  increasing  the  pulse  and  gen- 
eral warmth,  especially  when  administered  during  the  existence  of  a 
febrile  condition.  There  is  no  reason  whatever  to  believe  that  it  has 
any  special  action  on  the  liver,  as  was  at  one  time  supposed. 

Therapeutic  Apjjlieation.  Rhubarb  was  known  as  a  medicine  so 
early  as  the  times  of  the  Emperor  Justinian,  and  probably  long  be- 
fore. Its  practical  uses  are  such  as  might  be  inferred  from  the 
account  above  given  of  its  properties.  Whenever  an  indication  for 
the  evacuation  of  the  bowels  is  conjoined  with  a  debilitated  state  of 
the  digestive  organs,  or  considerable  general  debility,  rhubarb  may 
be  used  with  propriety,  especially  if,  at  the  same  time,  it  should  be 
desirable  that  no  dispositio-n  to  looseness  be  left  behind. 

It  is  the  laxative  beyond  all  others  adapted  to  the  constipation  of 
dyspepsia.  While  it  gently  opens  the  bowels,  it  tends  rather  to  in- 
vigorate than  further  to  weaken  digestion,  and,  though  followed,  after 
each  operation,  for  a  time,  by  a  tendency  to  costiveness,  it  does  not 
appear  to  exhaust  the  susceptibility  to  its  influence,  or  at  all  events, 
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does  so  very  slowly;  for  I  have  known  patients  to  use  it  habitually 
as  a  laxative  for  many  years,  without  being  under  the  necessity  of 
materially  increasing  the  dose.  Upon  the  whole,  it  appears  to  me 
to  be  the  best  substitute  in  our  possession  for  the  normal  agencies 
which  sustain  regular  alvine  evacuations,  and  to  maintain  a  condi- 
tion of  the  alimentary  canal  nearest  to  that  of  health.  In  cases  of 
habitual  constipation,  the  best  period,  I  think,  for  administering  it, 
is  at  bedtime,  so  that  it  may  operate  in  the  morning.  It  is  very 
frequently  associated  in  dyspepsia  with  a  little  blue  mass,  when  the 
liver,  as  often  happens,  is  torpid;  and,  if  there  is  peculiar  insuscep- 
tibility of  the  lower  bowels,  it  may  be  advantageously  combined 
with  aloes. 

In  diarrhoea,  when  there  is  an  indication  for  cathartic  effect,  rhu- 
barb often  answers  well  from  the  self-limiting  property  already  re- 
ferred to,  as  also  for  the  somewhat  astringent  effect  of  its  tannic 
acid,  to  which  indeed  that  property  may  be  reasonably  ascribed.  It 
is  often  combined  with  magnesia,  when  there  is  acidity  in  excess. 
To  cases  in  which  there  is  high  irritation  or  inflammation  of  the 
alimentary  mucous  membrane,  it  is  not  so  well  adapted;  and,  in  such 
cases,  it  should  give  way  to  castor  oil.  It  appears  to  prove  especially 
useful  in  the  bowel  complaints  of  infants,  in  which  it  is  much  employed. 

There  is  sometimes  occasion  for  a  cathartic  effect,  in  chronic  dysen- 
tery, in  order  to  keep  the  upper  bowels  free.  In  such  cases,  rhubarb 
may  be  chosen,  when  the  state  of  system  is  so  much  debilitated  as  to 
require  support  instead  of  depletion. 

In  the  advanced  stages  of  most  febrile  diseases  of  a  typhous  or 
malignant  character,  rhubarb  often  operates  most  usefully,  removing 
the  irritant  or  depressing  feculent  matter,  without  in  any  degree 
debilitating,  but,  on  the  contrary,  rather  strengthening  the  patient. 

So  also  in  scrofulous  diseases,  atonic  gout,  old  paralytic  affections, 
and,  indeed,  all  complaints  of  debility,  rhubarb  may  be  employed 
with  propriety,  whether  habitually  or  occasionally,  as  the  case  may 
require. 

It  is  contra-indicated  in  acute  febrile  and  inflammatory  affections, 
with  a  sthenic  state  of  system;  though,  combined  with  calomel,  it 
seems  to  lose  in  some  measure  its  peculiarities,  and  acts  with  much 
energy.  A  dose  of  calomel  and  rhubarb  is  not  unfrequently  admin- 
istered, with  good  effect,  at  the  commencement  of  bilious  fevers,  and 
other  acute  affections  involving  the  liver. 

As  a  local  remedy,  rhubarb  has  been  applied  to  indolent  ulcers, 
being  sprinkled  in  the  form  of  powder  over  the  surface. 
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Administration.  The  dose  of  rhubarb  as  a  laxative  is  from  three 
to  ten  grains.  Five  grains  of  good  Russia  rhubarb  will  generally 
operate  decidedly  in  this  way;  and  the  best  Chinese  is  but  little 
inferior.  For  full  purgative  effect,  the  dose  is  from  fifteen  to  thirty 
grains.  INIore,  however,  is  often  required  of  the  inferior  powdered 
rhubarb,  frequently  found  in  the  market.  By  roasting  the  root, 
its  purgative  effect  is  diminished,  and  the  astringency  relatively 
increased. 

Rhubarb  may  be  given  either  in  powder,  pill,  infusion,  tincture, 
syrup,  or  extract.  In  whatever  form  administered,  it  may  be  advan- 
tageously combined  with  an  aromatic,  in  order  to  correct  its  occa- 
sional griping  effect.  Under  ordinary  circumstances,  when  it  is  given 
as  a  laxative,  the  pilular  form  is  most  convenient. 

A  Compound  Powder  of  Rhubarb  (Pulvis  Rhei  Compositus, 
Ed.,  Dub.)  is  directed  by  the  Edinburgh  and  Dublin  Colleges,  con- 
sisting of  two  parts  of  rhubarb,  six  of  magnesia,  and  one  of  powdered 
ginger,  of  which  the  dose  is  from  thirty  grains  to  a  drachm,  or  five 
to  ten  grains  for  a  child.  It  is  given  in  bowel  complaints,  when  an 
antacid  laxative  is  indicated. 

The  officinal  Pills  of  Rhubarb  (Pilul^e  Rhei,  U.S.)  are  made 
with  rhubarb  and  a  third  of  its  weight  of  soap ;  and  each  pill  con- 
tains three  grains  of  the  root.  The  soap  is  intended  to  render  the 
pill  more  soluble.  I  have  found,  however,  that  rhubarb  pills  made 
simply  with  a  little  tincture  of  cardamom,  while  they  have  the  advan- 
tage of  the  least  possible  bulk,  operate  well,  and  retain  their  power 
unabated  for  a  long  time.  As  a  laxative,  given  at  bedtime,  its  slow- 
ness of  operation  is  no  disadvantage.  When  it  is  desired  that  the 
medicine  should  act  as  quickly  as  possible,  it  should  be  given  in 
another  form. 

The  Compound  Rhubarb  Pills  (PiLULiE  Rhei  Composure,  U.S.) 
contain  rhubarb,  aloes,  and  myrrh,  with  a  little  oil  of  peppermint, 
and  may  be  employed  when  a  warming,  tonic  laxative  is  wanted,  as 
in  dyspepsia  with  costiveness,  and  there  is  no  hemorrhoidal  affection 
or  tendency  towards  it.  From  one  to  four  pills,  or  from  five  to 
twenty  grains  of  the  mass  may  be  taken  for  a  dose;  the  smallest 
quantity  being  used  at  first,  when  a  simple  laxative  effect  is  wanted, 
and  increased  if  necessary. 

The  officinal  Infusion  of  Rhubarb  (Infusum  Rhei,  U.  S.)  is  made 
by  macerating  a  drachm  of  the  bruised  root,  for  two  hours,  in  half 
a  pint  of  boiling  water.  The  dose  is  one  or  two  fluidounces,  which 
may  be  repeated  at  intervals  of  three  or  four  hours  till  it  operates. 
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Advantage  would  often  accrue  from  adding  half  a  drachm  of  nutmeg 
or  cardamom,  or  a  drachm  of  fennel-seed  to  the  rhubarb,  in  preparing 
the  infusion,  especially  in  cases  of  irritable  stomach. 

There  are  several  officinal  tinctures. 

Tincture  of  Rhuharh  (Tinctura  Rhei,  U.  S.)  contains  only  rhu- 
barb and  cardamom,  and  may  be  used,  in  preference  to  the  other 
forms,  in  low  states  of  fever,  as  in  typhus  fever,  for  example,  when  a 
conjoint  stimulant  and  laxative  effect  is  wanted. 

Compound  Tincture  of  Rhuharh  (Tinctura  Rhei  Composita, 
Lond.,  Duh.)  does  not  materially  differ  from  the  above. 

Tincture  of  Rhuharh  and  Aloes  (Tinctura  Rhei  et  Aloes,  U.  S.y 
Ed.),  sometimes  called  elixir  sacrum  or  sacred  elixir,  differs  from  the 
simple  tincture  only  in  containing  aloes,  and  may  be  preferred  in 
the  more  inert  state  of  the  bowels,  and  especially  when  costiveness 
is  conjoined  with  amenorrhoca. 

Tincture  of  Rhuharh  and  Gentian  (Tinctura  Rhei  et  Gen- 
tians, U.S.,  Ed.)  combines  the  virtues  of  a  simple  bitter  with  those 
of  a  laxative. 

Either  of  the  above  tinctures  may  be  used,  when  a  conjoint  stom- 
achic and  laxative  effect  is  indicated,  in  cases  admitting  or  requiring 
moderate  stimulation.  They  are  especially  adapted  to  low  states  of 
the  system,  and  to  individuals  who  have  been  accustomed  to  the  use 
of  stimulant  drinks.  They  are,  however,  chiefly  employed  as  adju- 
vants to  other  preparations ;  being  added  to  the  solutions  of  the 
saline  cathartics,  tonic  or  laxative  infusions,  and  various  mixtures, 
when  a  warming  or  cordial  impression  on  the  stomach  is  desired. 
One  may  be  selected  in  preference  to  another,  according  to  the  indi- 
cations which  may  be  offered.  The  dose  as  mere  stomachic  laxatives 
is  from  one  to  four  fluidrachms,  as  purgatives  from  half  a  fluidounce 
to  a  fluidounce. 

Tincture  of  Rhuharh  and  Senna  (Tinctura  Rhei  et  Senn^, 
U.  S.)  has  been  officinally  adopted  from  popular  usage.  It  is  the 
preparation  commonly  known  as  Warner  s  gout  cordial,  and  con- 
tains, in  addition  to  the  cathartics  mentioned  in  its  title,  other  ingre- 
dients intended  simply  to  give  it  colour,  improve  its  taste,  and  render 
it  more  acceptable  to  the  stomach.  It  is  a  feeble  laxative,  and  may 
be  given  as  such  in  chronic  gouty  cases,  or  others  in  which  the  sus- 
ceptibility of  the  stomach  has  been  impaired  by  indulgence  in  the 
use  of  alcoholic  drinks.  It  is  wholly  unsuited  to  an  unimpaired 
condition  of  the  stomach;  being  much  too  stimulant  in  proportion 
to  its  purgative  power.  The  dose  is  from  half  a  fluidounce  to  two 
fluidounces. 
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There  is  an  officinal  Wine  of  Rhubarb  (ViNUM  Rhei,  U.S.),  pre- 
pared from  rhubarb  and  canella,  which  may  be  used  as  a  cordial  lax- 
ative in  the  dose  of  from  one  to  four  fluidrachms. 

Two  syrups  are  recognized  by  the  U.  S.  Pharmacopoeia,  the  simple 
and  aromatic. 

Syrup  of  Rhubarb  (Syrupus  Rhei,  U.  S.)  is  prepared  by  first 
forming  a  tincture  with  dilute  alcohol,  then  evaporating  the  alcohol, 
and  incorporating  the  residue  with  sugar.  It  is  a  mild  cathartic, 
fitted  especially  for  infants,  to  whom  it  is  given  in  the  dose  of  one 
or  two  fluidrachms. 

Aromatic  Syrup  of  Rhubarb  (Syrupus  Rhei  Aromaticus,  U.  S.) 
differs  from  the  preceding,  in  containing,  besides  the  rhubarb,  some 
of  the  finer  aromatics,  namely,  cloves,  cinnamon,  and  nutmeg.  It 
is  an  elegant  preparation,  admirably  adapted  to  infantile  diarrhoea, 
when  there  is  no  inflammation  of  the  mucous  membrane,  or  all  acute 
symptoms  have  passed.  It  was  much  used  popularly  in  this  country, 
in  the  common  summer  complaint  of  children,  under  the  name  of 
spiced  rhubarb,  before  being  admitted  into  the  Pharmacopoeia.  The 
dose  of  it  is  a  fluidrachm  for  an  infant,  repeated  every  two  hours  till 
it  operates.  The  yellow  colour  it  imparts  to  the  stools  may  be  re- 
ceived as  an  evidence  of  its  operation,  in  cases  of  diarrhoea.  A 
little  magnesia  may  often  be  combined  with  it  advantageously. 

Extract  of  Rhubarb  (Extractum  Rhei,  U.  S.)  is  prepared  by 
first  forming  a  tincture  with  diluted  alcohol,  and  then  evaporating  by 
means  of  a  water-bath.  If  properly  prepared,  it  has  the  virtues  of 
rhubarb  in  a  concentrated  state ;  and,  if  made  from  good  rhubarb, 
should  operate  in  doses  about  two-thirds  that  of  the  root  itself. 

Fluid  Extract  of  Rhubarb  (Extractum  Rhei  Fluidum,  U.  S.) 
is  a  preparation  peculiar  to  the  U.  S.  Pharmacopoeia.  It  is  made 
by  first  exhausting  the  root  with  diluted  alcohol,  then  concentrating 
carefully,  by  means  of  a  water-bath,  and,  when  the  fluid  has  been 
sufficiently  reduced,  adding  the  oils  of  anise  and  fennel  dissolved  in 
the  tincture  of  ginger.  It  is  an  elegant  preparation,  containing  the 
virtues  of  rhubarb  in  a  concentrated  liquid  form,  and  qualified  by 
aromatics.  The  full  dose  of  it,  if  well  prepared  from  good  rhubarb, 
should  be  half  a  fluidrachm  for  an  adult,  and  from  four  to  six  minims 
for  a  child  two  years  old;  at  all  events,  in  reference  to  any  particu- 
lar parcel,  it  would  be  well  not  to  exceed  these  doses  until  its  activity 
has  been  tested  by  trial. 

European  Rhubarb.  I  have  said  little  upon  the  subject  of  this 
variety  of  rhubarb,  because  its  use  should,  I  think,  not  be  encour- 
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aged.  It  is  less  bitter  and  purgative,  and  relatively  more  astringent 
than  the  Asiatic  rhubarb ;  and  requires  to  be  given  in  twice  the  dose, 
in  order  to  produce  the  same  effect.  The  consequences  of  introduc- 
ing it  into  general  use  would  be,  to  render  the  dose  of  rhubarb  un- 
certain, and  to  lead  almost  inevitably  to  the  adulteration  of  the  finer 
kinds,  for  which  I  have  understood  that  it  is  even  now  considerably 
used. 


III.  BUTTERNUT. 
JUGLANS.  U.S. 

Under  the  name  of  Juglans  or  Butternut,  the  U.  S.  Pharmaco- 
poeia recognizes  the  inner  bark  of  the  root  of  the  Juglans  cinerea, 
or  common  zvhite  walnut  tree  of  this  country,  which  grows  in  Canada, 
and  through  the  northern  portions  of  the  United  States.  When 
first  taken  from  the  tree,  it  is  white,  but  soon  changes  colour,  becom- 
ing at  first  yellow,  and  ultimately  of  a  dark  walnut-brown.  A  de- 
coction of  the  bark  is  purgative ;  but  it  is  the  extract  that  is  almost 
exclusively  employed. 

Extract  of  Butternut  (Extractum  Juglandis,  U.  S.)  is  directed, 
in  the  U.  S.  Pharmacopoeia,  to  be  prepared  by  evaporating  an  infu- 
sion of  the  bark,  which  is  preferably  made  by  the  process  of  dis- 
placement. Care  should  be  taken  not  to  carry  the  heat  too  far. 
The  extract  would  probably  be  more  effective  if  diluted  alcohol, 
instead  of  water,  were  employed  as  the  menstruum.  It  is  hard  and 
brittle,  of  a  black  colour,  a  sweetish,  not  unpleasant  smell,  and  a 
bitter,  somewhat  astringent  taste.  The  greater  part  of  it  is  soluble 
in  water. 

It  is  a  mild  cathartic,  said  to  resemble  rhubarb  in  its  mode  of 
operation,  and  applicable  to  similar  purposes.  It  was  employed  to 
a  considerable  extent,  during  our  revolutionary  war,  by  Dr.  Rush 
and  others  connected  with  the  military  service  of  the  country,  when 
the  scarcity  of  rhubarb  induced  them  to  search  for  a  substitute  for 
that  cathartic.  It  may  be  used  as  a  laxative  in  the  dose  of  from  five 
to  ten  grains,  as  a  purgative  from  twenty  to  thirty. 
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IV.   ALOES. 

ALOE.  cr.^. 

Origin.  All  the  aloes  of  commerce  is  derived  from  plants  belong- 
ing to  the  genus  Aloe,  the  leaves  of  which,  on  being  wounded,  yield 
a  bitter  purgative  juice.  The  more  prominent  species  from  which 
the  drug  is  derived  are  Aloe  spicata  growing  at  the  Cape  of  Good 
Hope,  Aloe  Socotrina  inhabiting  the  Island  of  Socotra  and  probably 
the  neighbouring  coasts  of  Africa  and  Arabia,  and  Aloe  vulgaris,  a 
native  of  the  South  of  Europe  and  North  of  Africa,  and  cultivated 
largely  in  the  West  Indies,  particularly  in  the  Island  of  Barbadoes. 
Other  species  contribute  to  the  aloes  of  commerce,  but  have  attracted 
less  notice  than  those  mentioned.  All  the  species  are  perennial,  with 
fleshy  and  succulent  leaves,  the  purgative  juice  of  which  is  contained 
in  passages  underneath  the  epidermis,  and  flows  out  when  the  leaves 
are  cut  transversely.  The  parenchyma  of  the  leaf  yields  on  pres- 
sure a  mucilaginous  juice,  which  has  little  of  the  cathartic  property. 

Aloes  is  obtained  from  the  plants  by  processes  somewhat  difier- 
ent,  and  varies  in  its  quality  according  to  the  particular  method 
followed.  The  best  is  prepared  by  cutting  ofi"  the  leaves,  receiving 
the  juice  which  exudes  in  a  convenient  receptacle,  and  then  allowing 
it  to  evaporate  in  the  sun.  Another  method,  which  affords  also  a 
good  product,  though  somewhat  inferior,  is  to  inspissate  the  juice, 
collected  as  just  mentioned,  by  artificial  heat.  A  third  plan  is  to 
bruise  the  leaves,  express  the  juice,  and  boil  it  down  to  the  proper 
consistence ;  and  a  fourth,  simply  to  make  a  decoction  with  the  com- 
minuted leaves,  and,  having  separated  the  undissolved  matter,  to 
concentrate  by  boiling  as  just  mentioned.  The  last  two  methods 
yield  the  drug  of  inferior  quality,  and  the  fourth  method  is  the  worst 
of  all. 

There  are  several  varieties  of  the  drug,  each  characterized  by 
peculiar  qualities,  and  derived  from  a  peculiar  source.  Of  these  it 
is  necessary  to  mention  here  only  the  Cape  aloes,  the  Socotrine,  the 
hepatic,  and  the  Barbadoes.  They  are  brought  into  market,  some- 
times in  skins,  sometimes  in  chests,  kegs,  or  barrels,  and  sometimes 
in  gourds;  but,  as  kept  in  the  shops,  they  are  usually  broken  into 
fragments  altogether  irregular  in  size  and  form. 

1.  Cape  Aloes.  This,  which  has  been  very  largely  consumed 
in  the  United  States,  and,  when  pure,  is  an  excellent  variety  of  the 
drug,  received  its  name  from  the  Cape  of  Good  Hope,  where  it  is 
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prepared.  It  is  said  to  be  procured  from  diflferent  species  of  Aloe, 
of  which,  however,  A.  spicata  probably  yields  it  most  abundantly. 
The  juice,  which  flows  from  the  leaves  when  cut,  is  boiled  to  the  due 
consistence,  and  hardens  on  cooling.  It  is  characterized  by  its  dark- 
olive  or  greenish-black  colour,  its  smooth  and  very  glossy  surface 
when  broken,  its  translucency  at  the  edges,  and  the  fine  bright-yellow 
colour  of  its  powder,  Avhich  is  slightly  tinged  with  green.  The  pieces 
are  often  more  or  less  covered  with  this  yellow  powder,  which  tends 
to  conceal  their  proper  colour  in  mass.  Small  fragments  are  occa- 
sionally found  in  the  packages  which  are  almost  transparent,  and 
give  a  yellow  or  reddish  tinge  to  transmitted  light;  and  it  is  said 
that  some  parcels  from  the  Cape  have  had  a  yellowish-brovv'n  colour 
like  that  of  Socotrine  aloes,  which  is  very  possible;  as  the  drug  is 
derived  from  different  species.  When  perfectly  solid  it  has  little  or 
no  smell;  but,  when  the  powder  is  received  into  the  nostrils,  it  pro- 
duces, in  minute  quantity,  an  intense  impression,  which  can  scarcely 
be  distinguished  from  the  sense  of  bitterness  which  it  also  impresses 
on  the  palate.  In  hot  weather  the  pieces  are  often  soft,  especially 
when  recent;  but  they  are  hard  and  brittle  when  cold,  and  become 
so  at  all  temperatures  by  time. 

2.  Socotrine  Aloes. — Aloe  Socotriyia.  Lend, — Aloe  Socotorina. 
Ed.  This  variety  of  aloes  has  been  long  known  and  most  esteemed. 
It  derives  its  name  from  the  Island  of  Socotra,  in  the  Straits  of 
Babelmandel,  where  it  is  produced;  but  it  is  highly  probable  that 
much  of  the  drug,  sold  by  this  name,  is  obtained  also  from  the 
neighbouring  coast  of  Africa.  It  is  supposed  to  be  collected  from 
A.  Socotrina;  the  juice  being  allowed  to  inspissate  in  the  sun.  The 
pieces  are  of  a  yellowish-brown  or  reddish-brown  colour,  consider- 
ably resembling  that  of  the  liver.  Not  unfrequently  the  outside  of 
the  pieces  is  reddish-brown,  while  the  interior  is  yellowish,  and  por- 
tions at  first  light-coloured  become  darker  by  exposure.  Its  frac- 
tured surface  is  shining,  though  less  so  than  that  of  the  preceding 
variety.  The  edges  are  translucent.  It  has  an  agreeable  aromatic 
odour,  which  is  quite  peculiar;  and  its  powder,  which  is  of  a  beautiful 
golden-yellow  colour,  affects  the  nostrils  in  the  same  manner  as  that 
of  the  Cape  aloes.  Like  that  variety,  it  is  apt  to  be  soft  when  fresh, 
and  especially  in  the  interior  of  the  masses,  but  hardens  by  time  and 
exposure. 

3.  Hepatic  Aloes. — Aloe nepatica.liOndi.,J)\x\), — Aloe Indica. 
Ed.  Hepatic  aloes  derives  its  name  from  the  resemblance  of  its 
colour  to  that  of  the  liver.     But,  in  this  respect,  it  differs  little  from 


CHAP.  I.]  PURQATIVES. — ALOES.  507 

the  darker-coloured  portions  of  the  Socotrine.  It  is  brought  from 
the  East  Indies,  especially  Bombay,  whither  it  is  taken  from  the 
coast  of  Arabia,  and  probably  of  Africa.  It  may  possibly  be  ob- 
tained from  the  same  species  as  the  Socotrine,  and  differ  from  that 
variety  simply  from  its  less  careful  preparation;  but  nothing  is 
known  positively  upon  these  points.  It  is  of  a  reddish-brown  colour, 
sometimes  very  dark,  less  shining  than  the  preceding  varieties,  quite 
opaque  at  the  edges,  and  of  a  disagreeable  instead  of  aromatic  odour. 
The  colour  of  the  powder  is  a  dull-yellow.  This  variety  often  con- 
tains impurities. 

4.  Barbadoes  Aloes. — Aloe  Barbadensis.  hond., 'Ed.  This  de- 
rives its  name  from  the  Island  of  Barbadoes,  where  it  is  most  largely 
produced,  though  collected  also  in  Jamaica,  and  perhaps  other  West 
India  Islands.  It  is  said  to  be  obtained  mainly  from  Aloe  vulgaris, 
which  is  cultivated  for  the  sake  of  it.  Either  the  juice  of  the  leaves, 
or  a  decoction  obtained  by  boiling  them,  finely  chopped,  and  sus- 
pended in  nets  or  baskets  in  water,  is  evaporated  sufficiently,  and 
then  poured  into  large  gourds  to  harden.  This  variety  is  of  a  dark- 
brown  or  reddish-brown  colour  of  different  shades,  of  a  dull  frac- 
ture, perfectly  opaque  at  the  edges,  and  of  a  disagreeable  nauseous 
odour.  The  colour  of  the  powder  is  a  dull  yellow,  with  a  tinge  of 
olive.  It  is  said  to  be  the  strongest  in  cathartic  power,  and  is  much 
used  as  a  purgative  for  horses. 

Under  the  name  o? fetid,  eahalline,  or  horse  aloes,  inferior  varieties 
of  the  drug  have  been  brought  into  commerce  from  various  sources: 
but,  not  being  used  in  medicine,  they  need  not  be  described  here. 

Sensible  and  Chemical  Properties.  All  the  varieties  of  aloes  are 
extremely  and  disagreeably  bitter,  and  all,  in  powder,  produce  the 
peculiar  impression  on  the  nostrils  before  referred  to  under  Cape 
aloes.  Their  other  sensible  properties  have  been  already  sufficiently 
described.  Heated  in  the  open  air,  aloes  takes  fire,  and  gives  out 
while  burning  thick  fumes,  which  have  the  odour  of  the  drug.  It 
imparts  a  dark  yellowish-brown  colour,  with  its  bitter  taste  and 
medical  virtues,  to  water  and  alcohol.  It  consists  of  a  portion 
soluble  in  cold  water,  and  of  another  insoluble,  in  the  former  of 
which  the  sensible  and  medicinal  properties  of  the  drug  reside. 
Alcohol  and  boiling  water  dissolve  nearly  the  whole ;  but  the  latter 
deposits  a  large  proportion  on  cooling.  It  has  been  ascertained  that, 
at  an  elevated  temperature,  and  exposed  to  the  air,  the  soluble  por- 
tion in  solution  attracts  oxygen  from  the  atmosphere,  and  becomes 
msoluble  and  inert.     Hence,  the  longer  the  juice  of  the  plant  is  ex- 
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posed  to  heat  in  its  inspissation,  the  weaker  it  becomes;  and  hence, 
too,  the  impropriety  of  exposing  aloes  long  to  a  boiling  temperature 
in  its  pharmaceutical  treatment.  The  proportion  of  this  soluble 
matter  diifcrs  very  much  in  different  varieties  of  the  drug,  but  is 
greatest  in  the  Socotrine,  of  which  the  finest  specimens  have  yielded 
as  much  as  85  per  cent.  From  this  proportion  it  diminishes,  in  the 
inferior  kinds,  down  to  about  50  per  cent.  The  portion  soluble  in 
cold  water  and  alcohol  has  been  called  extractive  matter;  that  soluble 
only  in  alcohol  or  boiling  water,  resin  or  more  properly  apotheme; 
and,  besides  these,  there  is  said  to  be  a  proportion  of  albumen. 
Volatile  oil  has  been  found  in  Socotrine  aloes.  The  alkalies,  their 
carbonates,  and  soap  render  the  insoluble  part  more  soluble  in  water. 
The  infusion  of  galls  yields  a  copious  precipitate  with  an  infusion  of 
aloes,  and  is  therefore  incompatible. 

Active  Principle.  The  soluble  matter  above  referred  to,  under 
the  name  of  extractive^  contains,  but  is  not  itself  the  pure  active 
principle.  M.  Edmund  Robiquet  supposed  that  he  had  isolated  this 
principle,  and  gave  it  the  name  of  aloesin.  But  subsequent  investi- 
gation has  shown  that  this  was  not  pure.  Messrs.  T.  and  H.  Smith, 
of  Edinburgh,  have  succeeded  in  completely  isolating  the  active 
principle,  and  obtaining  it  in  a  crystalline  state.  They  have  named 
it  aloin.  For  the  mode  of  procuring  it,  the  reader  is  referred  to  the 
article  Aloes,  in  the  U.S.  Dispensatory  (11th  ed.,  p.  77).  Aloin  is  a 
neuter  substance,  in  pale  yellow  crystals,  at  first  sweetish  but  soon 
becoming  intensely  bitter  to  the  taste,  combustible  without  residue, 
somewhat  soluble  in  cold  water  and  alcohol,  but  more  so  in  those 
liquids  when  hot,  rendered  more  soluble  by  the  alkalies,  and  rapidly 
oxidized  in  a  heated  solution  exposed  to  the  air.  It  is  precipitated 
by  a  strong  solution  of  subacetate  of  lead,  in  combination  with  the 
oxide.  It  operates  as  a  cathartic  in  the  dose  of  one  or  two  grains, 
and  sometimes  in  so  small  a  dose  as  half  a  grain. 

Effects  on  the  System.  Aloes  is  a  warming  somewhat  stimulant 
cathartic,  with  a  disposition  to  act  preferably  on  the  large  intestines, 
very  slow  in  its  operation,  and  possessing,  in  addition  to  its  purga- 
tive properties,  those  of  a  tonic,  hepatic  stimulant  and  emmena- 
gogue.  In  the  dose  of  a  grain  or  two,  repeated  two  or  three  times 
a  day,  it  generally  produces  one  or  more  evacuations  in  the  twenty- 
four  hours,  and  exercises  a  tonic  influence  on  the  digestive  organs, 
more  particularly  exhibited  in  debilitated  states  of  the  stomach.  If 
continued  long,  it  evinces  a  tendency  to  irritate  the  rectum,  and, 
indeed,  to  cause  a  congested  state  of  the  pelvic  viscera  generally, 
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which  gives  rise  to  tenesmus,  feelings  of  heat,  weight,  or  uneasiness 
in  the  parts  sometimes  extending  to  the  lower  limbs,  and  occasion- 
ally excitation  of  the  sexual  organs,  a  disposition  to  micturate  fre- 
quently, and  with  women  an  increase  of  the  menstrual  function.  In 
full  doses,  it  acts  vigorously  as  a  cathartic,  and  generally  produces 
more  or  less  of  the  above-mentioned  effects  in  the  pelvic  region, 
especially  heat  and  irritation  of  the  rectum,  though,  in  the  great 
majority  of  cases,  not  to  any  painful  extent.  At  the  same  time,  it 
increases  somewhat  the  frequency  of  the  pulse,  and  the  general 
warmth.  The  cathartic  effect  is  seldom  produced  before  six  hours 
after  the  dose  has  been  taken,  frequently  not  until  from  eight  to 
twelve  hours,  and  sometimes  even  after  twenty-four.  The  discharges 
are  feculent,  and  generally  more  or  less  consistent;  as  it  is  the  con- 
tents of  the  lower  bowels  that  are  evacuated.  Little  or  no  increase 
of  cathartic  effect  can  be  obtained  by  a  further  increase  of  the  dose ; 
as  nothing  is  left  in  the  lower  colon  and  rectum  to  be  discharged, 
and  the  purgative  action  of  the  medicine  does  not  extend  to  the 
upper  bowels:  but  the  irritation  of  the  pelvic  viscera  is  augmented 
in  proportion  to  the  quantity  taken.  The  operation  would  seem  to 
be  directed  mainly  to  the  peristaltic  function;  as  the  secretions  of 
the  bowels  are  not  materially  increased.  It  is  asserted,  however,  by 
some,  that  the  hepatic  secretory  function  is  excited,  and  bile  pro- 
duced more  copiously  than  in  health. 

Mode  of  Operation.  There  can,  I  think,  be  little  doubt  that  aloes 
is  absorbed,  and  produces  its  peculiar  effects  mainly  through  the 
circulation.  Thus,  it  has  been  asserted  that,  when  given  as  an  ene- 
ma, it  does  not,  like  most  irritants  in  the  same  situation,  produce  a 
speedy  evacuation  of  the  bowels ;  but  acts  as  slowly,  and  in  the  same 
manner,  as  when  taken  by  the  mouth.  This  could  not  happen,  if, 
in  its  ordinary  method  of  operation,  it  affected  the  rectum  only  upon 
reaching  it  w^tli  the  contents  of  the  bowels.  But  still  stronger  proof 
is  afforded  by  the  well  attested  fact,  that,  when  sprinkled  on  blis- 
tered surfaces  deprived  of  the  cuticle,  it  acts  after  the  same  interval 
of  time,  upon  the  same  portion  of  the  bowels,  and,  so  far  as  can  be 
appreciated,  in  the  same  manner,  as  when  swallowed.  This  could 
only  happen  through  its  absorption.  It  seems,  then,  when  taken 
into  the  circulation,  to  be  capable  of  moderately  exciting  the  heart 
and  arteries,  increasing  the  action  of  the  liver,  and  specially  stimu- 
lating the  whole  pelvic  viscera. 

Therapeutic  Application.  Aloes  was  used  as  a  purgative  by  the 
ancient  Greek  and  Roman  physicians,  and  is  among  those  most  em- 
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ployed  by  the  moderns.  It  is  indeed  a  highly  important  remedy, 
producing  effects  which,  taken  together,  can  be  obtained  from  no 
other  single  medicine.  The  indications  which  it  would  seem  calcu- 
lated to  fulfil  are  to  evacuate  the  contents  of  the  lower  bowels,  with- 
out weakening  the  patient;  to  stimulate  the  digestive  function  when 
impaired;  to  excite  the  torpid  liver;  to  direct  blood  and  nervous 
energy  to  the  rectum  and  lower  colon,  the  urinary  and  genital  organs 
in  the  pelvis,  and  especially  the  uterus ;  and  to  act  as  a  gentle  warm- 
ing stimulus  to  the  system  generally. 

It  is  an  admirable  laxative  in  habitual  costiveness,  dependent  on 
an  inirritable  state  of  the  colon  and  rectum,  and  especially  when 
associated  with  want  of  due  hepatic  action.  If  dyspepsia  or  torpor 
of  stomach  coexists  with  the  other  symptoms,  the  indication  is  still 
stronger.  In  these  cases,  it  is  much  used,  either  alone,  or  associated 
with  rhubarb.  It  should  usually  be  employed  in  small  doses,  and 
given  either  at  bedtime,  or  about  an  hour  before  a  meal,  especially 
before  dinner.  It  usually  operates  on  the  following  day,  producing 
one  easy  evacuation. 

If,  to  the  above  indications,  that  afforded  by  the  existence  of 
amenorrhoea  is  added,  aloes  is  perhaps  the  most  efficient  remedy  to 
which  W'C  can  have  recourse.  Of  its  emmenagogue  operation,  how- 
ever, I  shall  have  occasion  to  treat  in  another  place. 

In  jaundice,  aloes  sometimes  operates  with  great  effect.  Perhaps 
it  may  not  be  so  efficient,  as  a  general  rule,  in  restoring  the  action 
of  the  liver  in  this  disease,  as  the  mercurials;  but  it  will  sometimes 
prove  even  more  successful;  and  I  have  known  jaundice,  which  had 
obstinately  resisted  calomel  and  other  remedies,  yield  promptly  to 
active  aloetic  purgation.  It  is  proper,  in  this  affection,  not  to  de- 
pend on  small  laxative  doses,  but  to  administer  the  full  purgative 
dose  at  once.  It  probably  proves  useful,  not  only  by  a  direct  influ- 
ence on  the  liver,  but  by  stimulating  the  stomach  and  duodenum, 
and  thus  secondarily  operating  on  that  organ. 

Another  special  application  of  aloes  is  to  the  treatment  of  chronic 
splenitis,  in  which  it  operates  favourably  by  a  revulsive  influence 
upon  the  lower  bowels,  situated  at  the  further  extremity  of  the  portal 
circulation,  with  which  the  spleen  also  is  connected.  It  is  probably 
among  the  most  efficient  remedies  in  enlargements  of  the  spleen, 
dependent  on  a  sustained  irritative  action  in  that  organ. 

It  may  also  be  used  in  all  cases,  in  which  serious  disease  in  any 
organ  or  part  of  the  body  may  be  supposed  to  depend  on  checked 
hemorrhoidal  discharge,  the  cure  of  hemorrhoidal  tumours,  or  the 


CHAP.  I.]  PURGATIVES. — ALOES.  511 

healing  of  fistulous  ulcers  near  the  anus.  The  indication  is  liere  to 
induce  a  return  of  the  rectal  affection;  and  nothing  is  so  efficient  for 
this  purpose  as  aloes,  Avhich,  under  these  circumstances,  should  be 
given  in  large  doses,  so  as  to  act  promptly,  or  in  small  and  repeated 
doses,  according  as  the  complaint  to  be  relieved  is  acute  or  chronic. 
Hepatic  and  splenic  disease,  hemorrhage  or  other  disease  of  the  lungs, 
congestion  of  the  brain,  apoplexy,  hemiplegia  and  insanity  are  among 
the  affections  which  may  sometimes  be  advantageously  treated  in  this 
way.  Even  when  there  has  been  no  antecedent  disease  of  the  rectum, 
a  strong  direction  of  the  blood  and  nervous  power  to  the  pelvic  vis- 
cera, such  as  aloes  is  capable  of  producing,  may  prove  useful,  on  the 
principle  of  revulsion,  in  cephalic  and  pectoral  diseases.  Esquiroi 
found  advantage  from  this  therapeutic  measure  in  the  treatment  of 
certain  cases  of  insanity;  and  it  might  sometimes  be  used  advantage- 
ously, as  a  prophylactic  measure,  in  cases  where  a  strong  tendency 
to  pulmonary  tuberculosis  is  suspected,  especially  in  young  women 
in  whom  the  menstrual  function  has  not  been  established,  or  may 
have  been  suppressed. 

Aloes  has  also  been  employed  as  a  vermifuge,  under  the  supposi- 
tion that,  through  its  intense  bitterness,  it  might  prove  noxious  or 
poisonous  to  the  worms.  But  it  has  been  of  little  or  no  service, 
except  in  the  case  of  ascarides,  upon  which  it  can  be  brought  to  bear 
very  effectually  by  injection  into  the  rectum. 

Besides  the  above  special  uses,  aloes  is  also  very  frequently  em- 
ployed as  an  ingredient  of  compound  purgative  p)reparations,  in 
which  it  answers  a  useful  purpose  by  adding  its  peculiar  mode  and 
seat  of  action  to  those  of  the  other  cathartics  used,  and  thus  increas- 
ing their  purgative  effect,  while  their  disposition  to  irritate  is  less- 
ened, according  to  principles  explained  under  the  general  head  of 
cathartics.  Thus,  it  enters  into  the  composition  of  the  compound 
extract  of  colocynth,  the  compound  pills  of  gamboge  of  the  London 
Pharmacopoeia,  and  our  own  officinal  compound  cathartic  pills. 

The  contra-indications  to  the  use  of  aloes  are  the  existence  of 
acute  febrile  inflammation,  and  a  sthenic  state  of  idiopathic  fever, 
acute  inflammation  of  the  rectum,  colon,  bladder,  uterus,  or  other 
parts  of  the  genital  apparatus,  and  hemorrhoidal  disease,  or  a  strong 
tendency  towards  it.  Very  frequently,  during  its  administration  in 
habitual  costiveness,  amenorrhoea,  etc.,  considerable  irritation  of  the 
rectum  comes  on;  or  an  old  tendency  to  hemorrhoidal  disease  is 
renewed;  or  the  womb,  already  perhaps  phlogosed,  becomes  the  seat 
of  a  high  irritative  action,  or  of  hemorrhage.     In  such  cases,  the 
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medicine  must  be  suspended,  unless  the  induced  condition  may  itself 
be  a  part  of  the  curative  agency  in  the  case.  Aloes  should  not  be 
given  to  pregnant  women,  when  there  is  any  reason  to  fear  the  pro- 
duction of  abortion  from  pelvic  irritation.  But,  in  that  debilitated 
state  of  the  organs  seated  in  the  pelvis,  which  sometimes  attends 
long-continued  chronic  inflammation,  it  has  occasionally  proved  ser- 
viceable, as  in  piles  with  relaxation. 

Administration.  The  laxative  dose  of  aloes  is  from  two  to  six 
grains,  the  full  purgative  dose  from  ten  to  twenty  grains.  It  is 
most  agreeably  given  in  the  form  of  pill.  As  the  alkalies,  alkaline 
carbonates,  and  soap  are  thought,  by  rendering  aloes  more  soluble, 
and  otherwise  qualifying  its  condition,  to  obviate  in  some  measure 
its  tendency  to  irritate  the  rectum,  it  is  customary  to  use  soap  in 
the  preparation  of  the  pills. 

The  officinal  Aloetic  Pills  (Pilulte  Aloes,  U.S.)  are  made  of 
equal  parts  of  aloes  and  soap ;  and  each  pill  weighs  four  grains. 
One,  two,  or  three  of  them  may  be  given  for  laxative  effect,  and 
five  as  a  full  purgative. 

There  are  several  compound  officinal  pills  containing  aloes  as  their 
chief  ingredient. 

Pills  of  Aloes  and  Assafetida  (Pilulje  Aloes  et  Assafcetid^, 
U.  S.)  consist  of  the  two  ingredients  mentioned  in  the  name,  made 
into  a  pilular  mass  with  soap.  They  are  adapted  to  costiveness,  with 
debility  of  stomach,  and  a  great  tendency  to  flatulence.  Each  pill 
contains  four  grains  of  the  mass,  and  its  three  constituents  are  in 
equal  proportion. 

Pills  of  Aloes  and  BIyrrJi  (PiLULiE  Aloes  et  Myrrh^e,  U.  S.),  or 
Rufus's  pills,  as  they  have  been  long  called,  consist  of  aloes,  with 
half  its  weight  of  myrrh  and  a  little  saffron,  made  into  a  pilular  mass 
with  syrup.  They  are  used  specially  in  constipation  with  amenor- 
rhoea.  Each  pill  contains  about  two  grains  of  aloes,  by  the  quantity 
of  which  the  dose  is  to  be  regulated. 

There  are  also  other  officinal  pills,  as  the  Compound  Pills  of  Aloes 
(PiLUL^E  Aloes  Composit^e)  of  the  London  and  Dublin  Pharmaco- 
poeias, and  the  Pills  of  Aloes  and  Iron  (Pilule  Aloes  et  Ferri, 
Ed.),  the  former  containing  chiefly  aloes  and  extract  of  gentian,  the 
latter  aloes  and  sulphate  of  iron;  both,  no  doubt,  excellent  combi- 
nations, but  so  readily  suggesting  themselves  to  the  mind  of  the 
practitioner,  that  they  might  very  well  be  left  to  extemporaneous 
prescription. 

There  are  two  officinal  powders  containing  aloes;  one  the  Powder 
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of  Aloes  and  Canella  (Pulvis  Aloes  et  Canell^,  U.S.),  or  the 
hiera  picra  of  older  pharmacy,  containing  four  parts  of  aloes  mixed 
■with  one  of  canella;  the  other  the  Compound  Poivder  of  Aloes  (Pdl- 
vis  Aloes  Compositus,  Lond.),  which  consists  of  three  parts  of  aloes, 
two  of  guaiac,  and  one  of  aromatic  powder  rubbed  together.  The 
aromatics  in  these  powders  serve  to  obviate  any  griping  tendency  of 
the  aloes,  and  the  guaiac  in  the  London  preparation  renders  it  some- 
what more  warming  and  stimulant  to  the  stomach.  But,  in  conse- 
quence of  the  excessive  bitterness  of  aloes,  neither  of  them  is  an 
eligible  form  for  administering  it. 

A  Compound  Decoction  of  Aloes  (Decoctum  Aloes  Compositum, 
Lond.)  is  directed  by  the  British  Pharmacopoeias.  It  is  prepared 
by  boiling  aloes,  myrrh,  liquorice,  saffron,  and  carbonate  of  potassa 
with  water,  and  adding  compound  tincture  of  cardamom.  The  boil- 
ing diminishes  the  purgative  property  of  the  aloes,  while  the  alkaline 
carbonate  renders  it  more  soluble,  and,  as  some  think,  also  milder. 
The  aromatics  render  it  more  acceptable  to  the  stomach,  and  the 
myrrh  adds  to  its  tonic  and  perhaps  emmenagogue  properties.  It 
is,  however,  little  used  in  this  country.  The  dose  is  from  four  flui- 
drachms  to  a  fluidounce.  The  formula  is  contained  in  the  U.  S. 
Dispensatory. 

Tincture  of  Aloes  (Tinctura  Aloes,  U.  S.)  consists  of  aloes  and 
liquorice,  dissolved  in  a  menstruum  composed  of  one  part  by  meas- 
ure of  officinal  alcohol  and  three  of  water.  The  liquorice  is  added 
to  cover  the  taste  of  the  aloes,  which  it  does  but  very  imperfectly.. 
An  advantage  of  the  preparation  is  the  weakness  of  the  spirituous 
menstruum,  which  contains  only  about  sufficient  alcohol  to  enable  it 
to  keep  well.  As  a  full  purgative,  the  dose  of  the  tincture  is  from 
half  a  fluidounce  to  a  fluidounce;  as  a  laxative  from  one  to  three 
fluidrachms. 

Tincture  of  Bhuharh  and  Aloes  (Tinctura  Rhei  et  Aloes,  U.  S.) 
has  already  been  referred  to.  (See  Rliuharh,  page  502.) 

Tincture  of  Aloes  and  3Iyrr]i  (Tinctura  Aloes  et  Myrrhs,. 
U.S.),  which  is  made  with  aloes,  saffron,  and  tincture  of  myrrh,  is  a 
modification  of  the  old  elixir  piroprietatis,  and  is  occasionally  used, 
as  a  warming,  laxative,  tonic  emmenagogue,  in  chlorotic  females  with 
constipation  and  amenorrhoea,  in  the  dose  of  one  or  two  fluidrachms. 

Aloes  enters  also  into  the  Compound  Tincture  of  Benzoin,  which, 
will  be  referred  to  again  under  the  balsams. 

Wine  of  Aloes  (Vinum  ALOiis,  U.  S.)  is  retained  by  the  U.  S.,, 
Lond.,  and  Ed.  Pharmacopoeias,  though  it  scarcely  seems  necessary 
VOL.  II.— 33 
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to  have  two  preparations  so  analogous  as  this  and  the  Tincture  of 
Aloes.  The  wine,  however,  differs  from  the  tincture  in  having  carda- 
mom and  ginger,  as  adjuvants  or  corrigents  of  the  aloes,  instead  of 
liquorice.     The  dose  is  about  one-half  that  of  the  tincture. 

Uxtract  of  Aloes  (Extractum  ALOiis,  Lond.)  is  directed  by  the 
London  and  Dublin  Colleges.  It  is  prepared  bj  evaporating  a 
■watery  solution  of  the  soluble  parts  of  aloes;  but,  considering  the 
injury  which  aloes  undergoes  in  the  preparation,  it  is  very  doubtful 
whether  the  resulting  extract  is  either  stronger  or  more  certain  than 
the  drug  itself. 

V.  SENNA.  U.S.,Duh. 

Origin.  Senna  consists  of  the  leaflets  of  several  species  of  Cassia, 
among  which  those  which  yield  it  most  largely  are  C.  acutifolia  of 
Upper  Egypt  and  Nubia,  C.  obovata  of  Lower  Egypt,  Syria,  etc., 
C.  elongata  of  the  South  of  Arabia,  cultivated  in  India,  and  C  yEthi- 
opica,  growing  in  Fezzan,  southward  of  Tripoli,  on  the  African  coast 
of  the  Mediterranean.  0.  laneeolata  of  Forskhall,  growing  in  Arabia 
in  the  neighbourhood  of  Mecca,  probably  also  yields  it.  All  these 
species  are  small  shrubs,  with  pinnate  leaves,  and  leaflets  character- 
ized by  the  obliquity  of  their  base;  the  angle  which  the  edge  of  the 
leaf  forms  with  the  midrib  at  its  insertion  being  different  on  the  two 
sides.  With  the  leaflets  are  not  unfrequently  also  gathered  portions 
of  the  footstalks  of  the  leaves,  the  flowers,  and  the  fruit,  the  last  of 
which  is  a  flat  membranous  legume  or  pod,  in  some  species  curved, 
and  in  others  nearly  straight.  There  are  several  commercial  varie- 
ties of  the  drug,  named  from  the  place  of  their  export  or  production. 
The  following  are  brief  notices  of  those  in  common  use. 

1.  Alexandria  Senna  [Senna  Alexandrina,  Lond.,  Ed.),  so 
named  from  the  Egyptian  port  whence  it  is  commercially  distributed, 
is  collected  mainly  in  Nubia  and  Upper  Egypt  from  Cassia  acuti- 
folia, and  brought  down  to  Boulac  on  the  Nile,  in  the  neighbourhood 
of  Cairo.  Here  it  formerly  underwent  admixture  with  certain  pro- 
portions of  the  leaflets  of  Cassia  obovata,  growing  in  LoAver  Egypt, 
and  the  leaves  of  CynancJium  olesefolium,  commonly  called  argel; 
and,  thus  prepared,  was  repacked,  and  sent  down  the  Nile  to  Alex- 
andria. At  present,  however,  these  additions  are  not  always,  if  ever 
made;  and  the  Alexandria  senna  now  imported  generally  contains 
little  or  none  of  the  argel,  and  but  a  comparatively  few  leaflets  of 
C.  obovata.     It  consists,  therefore,  mainly  of  the  leaflets  of  C.  acuti- 
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folia,  with  small  portions  of  the  footstalks,  flowers,  pods,  etc.  These 
leaflets  are  almost  always  less  than  an  inch  long,  somewhat  ovate, 
and  pointed  at  the  end.  Those  of  argel,  which  are  still  occasionally 
to  be  found  among  them,  are  distinguishable  by  their  regular  base, 
that  of  the  senna  leaflets  being  as  before  stated  always  oblique,  by 
their  much  greater  length,  usually  exceeding  an  inch,  their  lighter 
colour,  firmer  texture,  and  the  nearly  total  absence  of  lateral  veins. 
The  leaflets  of  the  obovate  senna  are  distinguishable,  at  a  glance, 
by  their  more  rounded  form,  their  greatest  breadth  near  the  apex, 
and  their  mucronate  point.  This  variety  of  senna  is  most  highly 
esteemed. 

2.  TPtiPOLi  Senna  derives  its  name  from  the  Barbary  port  of 
Tripoli,  whither  it  is  brought  by  caravans  from  Fezzan.  It  consists, 
in  general,  exclusively  of  the  product  of  one  species  of  Cassia, 
which  is  believed  to  be  the  C.  ^thiopica  of  Guibourt,  the  leaflets 
of  which  closely  resemble  those  of  C.  acutifoUa,  though  perhaps 
somewhat  smaller  and  more  fragile;  and  this  variety  of  the  drug  is 
characterized  chiefly  by  the  great  extent  to  which  the  leaflets  are 
broken  up.  It  is  probably  not  less  efiicient  than  the  Alexandria 
senna,  but  is  less  esteemed  in  consequence  of  this  comminuted  state 
of  the  leaflet.     It  is  very  seldom  brought  into  the  United  States. 

3.  India  Senna  [Senna  Indiea,  Lond.,  Ed.),  though  brought  from 
the  ports  of  Hindostan,  is  mainly  produced  in  the  southern  parts  of 
Arabia,  whence  it  is  taken  in  the  native  vessels  to  Bombay.  It  is 
sometimes  called  Mocha  senna,  from  the  Arabian  port  of  that  name. 
It  is  the  product  exclusively  of  the  Cassia  elongata.  This  plant 
has,  within  a  few  years,  been  introduced  into  India,  and  cultivated 
to  a  considerable  extent.  A  sub-variety  of  the  drug  thus  produced 
is  called  TinneveUy  senna.  India  senna  is  distinguished  by  the 
great  relative  length  of  the  leaflets,  from  one  to  nearly  two  inches, 
and  their  oblong  shape.  As  ordinarily  found  in  the  shops,  it  has  a 
yellowish  hue,  and  is  frequently  intermingled  with  leaves  decayed  or 
otherwise  injured.  It  has  considerable  activity;  but  is  thought  to 
be  somewhat  inferior  in  this  respect  to  the  Alexandria  senna.  The 
TinneveUy  senna  is  much  superior  in  aspect  to  the  ordinary  India 
senna;  having  a  fresher  green  colour,  and  being  free  from  any  ad- 
mixture of  the  footstalks  and  other  fragments  of  the  plant. 

A  very  good  senna  has,  within  a  few  years,  been  brought  into  the 
American  market  under  the  name  of  Mecca  senna.  The  leaflets 
are  in  length  and  shape  between  those  of  0.  acutifoUa  and  C.  elon- 
gata, the  latter  of  which,  as  found  in  the  India  senna,  they  resemble 
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in  their  yellowish  or  tawny  hue.      It  is  probably  derived  from  C. 
lanceolata  of  Forskhall. 

Sensible  and  Chemical  Properties.  Senna  has  a  pale-greenish  or 
yellowish-green  colour,  a  faint  peculiar  smell,  and  a  sweetish,  slightly 
bitter,  somewhat  nauseous  taste.  The  powder  is  greenish.  It  yields 
its  virtues  readily  to  water  and  alcohol.  The  infusion  upon  stand- 
ing deposits  a  precipitate,  which  is  ascribed  to  the  oxidation  of  its 
extractive  matter,  and  has  been  supposed,  though  probably  on  in- 
sufficient grounds,  to  increase  the  griping  property  of  the  medicine. 
Infusion  of  galls,  and  solution  of  subacetate  of  lead  precipitate  the 
active  matter  of  the  leaves,  and  are,  therefore,  incompatible  in  pre- 
scription. It  was  at  one  time  supposed  that  the  active  principle  had 
been  isolated,  and  the  name  of  cathartin  was,  upon  this  supposition, 
conferred  on  the  matter  obtained ;  but  further  investigation  appears 
to  have  determined,  that  the  substance  so  named  has  little  purgative 
power,  and  is,  in  fact,  of  complex  composition. 

Medical  Effects  and  Uses.  Senna  was  used  by  the  older  Arabian 
physicians;  and  notices  of  it  are  found  in  their  writings  so  early  as 
in  the  ninth  century,  though  it  was  probably  used  long  before.  It 
is  a  prompt  and  very  efficient  cathartic,  producing  copious  watery 
discharges,  and  often  with  considerable  griping,  but  with  little  irrita- 
tion of  the  mucous  membrane.  I  have  found  it  among  the  cathar- 
tics most  readily  retained  by  the  stomach.  The  griping  property  is 
probably  owing,  not  to  that  sort  of  irritation  produced  by  the  acrid 
cathartics,  but  to  the  direct  and  energetic  influence  of  the  medicine 
on  the  muscular  coat  of  the  bowels.  It  is  the  combination  of  this 
strong  operation  on  the  peristaltic  movement  with  the  property  of 
increasing  secretion  into  the  bowels,  that  gives  senna  its  peculiar 
character.  It  is  purely  cathartic,  having  no  other  special  influence, 
to  qualify  its  operation  in  this  capacity. 

Whether  it  operates  by  contact  with  the  inner  surface  of  the  ali- 
mentary canal,  or  through  the  medium  of  absorption,  has  not  been 
certainly  determined;  but  it  is  not  improbable  that  it  conjoins  both 
modes  of  action.  That  its  cathartic  principle  is  absorbed  may  be 
inferred  from  the  asserted  fact,  that  the  milk  of  nursing  women, 
under  the  influence  of  the  medicine,  operates  upon  the  bowels  of  the 
infant;  and,  if  the  experiment  can  be  relied  on,  in  which  the  infu- 
sion, injected  into  the  veins  of  a  man,  produced  vomiting  and  purg- 
ing, we  must  admit  that  it  may  be  capable  of  producing  its  special 
eff"ect  on  the  bowels  through  the  circulation. 

From  its  purely  cathartic  character,  its  promptness  and  efficiency, 
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and  its  influence  at  once  on  the  peristaltic  motion  and  secretory 
function  of  the  bowels,  it  may  be  used  in  all  cases  requiring  active 
purgation,  whether  the  indication  be  merely  to  evacuate  the  bowels, 
or  to  produce  a  depletory  effect,  or  to  obtain  both  eifects  at  the  same 
time. 

It  is  an  excellent  cathartic  for  acute  inflammatory/  affections,  and 
generally  (or  fever's  when  the  circulation  is  vigorous,  and  the  state  of 
the  system  sthenic.  In  these  cases,  it  is  very  usefully  associated 
with  the  saline  cathartics. 

The  combined  power  above  mentioned  peculiarly  adapts  it  to  cases 
of  obstinate  constipation  from  fecal  accumulation,  in  which  watery 
secretion  is  wanted  in  order  to  soften  and  break  up  the  consolidated 
mass,  and  energetic  contraction  of  the  muscles  to  expel  it. 

It  is  also  admirably  adapted  to  cases  of  bilious  colic,  after  the 
administration  of  calomel,  and  when  other  cathartics  are  rejected 
from  the  stomach.  I  have  generally  found  small  doses  of  a  com- 
pound infusion  of  senna,  such  as  will  be  recommended  below,  say 
one  or  two  fluidounces,  repeated  every  two  hours,  retained  well  by 
the  stomach,  and  efficient  as  a  cathartic. 

Senna  given  in  small  doses,  suitably  combined,  answers  also  very 
well  as  a  laxative,  proving  its  want  of  any  considerable  irritant 
property. 

It  is  much  employed,  in  conjunction  with  spigelia,  or  other  anthel- 
mintic, for  the  expulsion  of  worms,  to  which  the  energy  of  the  mus- 
cular contraction  it  produces  well  adapts  it. 

The  gj'iping  quality  may  be  in  a  considerable  degree  modified  by 
administerincf  senna  in  connection  with  aromatics:  and  it  is  thought 
that  the  purgative  salts,  such  as  bitartrate  of  potassa,  tartrate  of 
potassa,  and  sulphate  of  magnesia,  not  only  aid  its  operation,  but, 
by  a  chemical  influence  upon  the  senna  itself,  or  its  active  principle, 
alter  it  in  such  a  manner  as  to  diminish  its  disposition  to  gripe.  Of 
the  eff"ect  of  this  combination,  in  modifying  the  operation  of  senna, 
there  is  no  doubt;  but  I  am  disposed  to  ascribe  it  to  the  physiological 
rather  than  the  chemical  influence  of  the  salt  used. 

The  same  property  of  producing  energetic  peristaltic  contraction, 
which  renders  it  so  efficient  as  a  cathartic  when  taken  by  the  stom- 
ach, adapts  it  also  for  use  by  enema,  in  cases  of  peculiar  obstinacy. 

Administration.  Senna  is  not  often  given  in  powder,  in  conse- 
quence of  its  bulk.  The  dose  of  it,  in  this  state,  is  from  half  a 
drachm  to  two  drachms.  Occasionally,  I  have  known  the  powder 
to  be  taken  as  a  laxative,  mixed,  in  very  small  proportion,  with 
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stewed  prunes,  used  as  an  article  of  diet.  The  taste  is  little  per- 
ceived, especially  when  the  fruit  is  prepared  with  molasses. 

Confection  of  Senna  (Confectio  Senn^,  U.S.,  Loud.,  Dub.; 
Electuarium  Sexn^,  Ud.),  often  called  lenitive  electuary,  is  an- 
other preparation  in  which  senna  is  used  in  substance.  In  making 
it,  a  syrup,  prepared  from  liquorice  root  and  figs,  is  incorporated 
first  with  the  pulps  of  prunes,  tamarinds,  and  purging  cassia,  and 
then  with  a  portion  of  finely  powdered  senna  and  coriander.  This 
is  an  excellent  compound  laxative,  with  little  or  no  unpleasant  flavour, 
operating  very  kindly,  and  well  adapted  to  the  costiveness  of  preg- 
nant women,  that  of  convalescence,  and  that  accompanying  hemor- 
rhoidal affections.  It  is  not  suited  to  dyspeptic  cases.  The  dose  is 
about  two  drachms,  which  may  be  most  conveniently  taken  at  bed- 
time. 

Infusion  is  the  most  frequent  form  in  which  senna  is  exhibited. 
This  may  be  prepared  in  the  proportion  of  an  ounce  of  senna,  with 
one  or  two  drachms  of  fennel-seed,  cardamom,  or  coriander,  to  a 
pint  of  boiling  water;  though,  in  consequence  of  the  tendency  to 
precipitation  on  being  kept,  it  is  best  to  prepare  only  one-half  the 
quantity  at  one  time.  The  dose  is  about  four  fluidounces.  But  it  is 
almost  always  best  to  use  one  of  the  saline  cathartics  together  with 
the  senna  and  the  aromatic;  and  the  addition  of  manna,  Avhile  it  adds 
to  the  cathartic  property,  answers  a  good  purpose  by  correcting  the 
taste.     The  following  is  an  excellent  formula. 

A  comjiound  infusion  of  senna  may  be  made  by  taking  of  senna 
half  an  ounce,  of  sulphate  of  magnesia  and  flake  manna,  each,  an 
ounce,  of  fennel-seed  a  drachm,  and  of  boiling  water  half  a  pint, 
and  macerating  in  a  covered  vessel  till  the  infusion  becomes  cool. 
One-third,  or  one-half  of  this  quantity,  may  be  given  for  full  purga- 
tive effect,  repeated,  if  necessary,  in  from  four  to  six  hours;  or,  in 
cases  of  somewhat  irritable  stomach,  one  or  two  fluidounces  may  be 
taken  every  hour  or  two  till  it  operates. 

There  are  two  tinctures  of  senna,  both  of  which  are  forms  of  the 
old  elixir  salutis;  namely,  the  Tincture  of  Senna  and  Jalap  (TiNC- 
tura  SenjST^  et  Jalap/e)  of  the  U.  S.  Pharmacopoeia,  made  of  the 
two  ingredients  mentioned  in  the  title,  with  the  addition  of  cardamom ; 
and  the  Compound  Tincture  o//S'ewwa(TiNCTURA  Senn^e  Composita) 
of  the  London  and  Dublin  Colleges,  containing  various  aromatics, 
with  raisins,  besides  senna.  In  the  dose  of  from  two  fluidrachms  to 
a  fiuidounce,  either  of  these  tinctures  may  be  used  as  an  adjuvant  to 
purgative  infusions,  to  render  them  more  stimulating  in  a  debilitated 
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state  of  the  stomach,  or  as  a  cathartic,  without  addition,  in  persons 
habituated  to  the  use  of  alcoholic  drinks. 

Syrup  of  Senna  (Syrupus  Senn^,  U.  S.)  is  made,  according  to 
the  directions  of  our  officinal  code,  by  adding  sugar  to  an  infusion 
of  senna  and  fennel-seed,  and  then  evaporating;  according  to  those 
of  the  London  and  Edinburgh  Colleges,  by  first  preparing  a  very 
strong  infusion,  and  incorporating  this  with  molasses,  which  has  been 
previously  boiled  to  evaporate  the  moisture,  and  is  added  to  the  infu- 
sion while  still  boiling  hot.  The  latter  syrup  has  the  advantages, 
that  its  strength  has  not  been  impaired  by  the  heat  used  in  evapo- 
ration, and  that  the  taste  of  the  senna  is  concealed  by  that  of  the 
molasses.  It  is  generally  employed  for  children,  in  the  dose  of  one 
or  two  fluidrachms. 

Fluid  Extract  of  Senna  (Extractum  Senn^  Fluidum,  U.  S.)  is 
peculiar  to  our  Pharmacopoeia.  It  is  prepared  by  evaporating  a 
tincture  of  senna  sufficiently  by  means  of  the  water-bath,  and  then 
adding  sugar,  and,  after  it  has  been  dissolved,  a  little  compound 
spirit  of  ether,  or  Hoffmann's  anodyne,  holding  oil  of  fennel  in  solu- 
tion. The  ethereal  addition  is  intended  to  aid  in  its  preservation. 
It  is  an  efficient  preparation,  if  well  made.  The  dose  is  half  a 
fluidounce  for  an  adult,  and  half  a  fluidrachm  for  a  child  a  year 
or  two  old. 

Subordinate  to  senna,  as  belonging  to  the  same  genus  of  plants, 
and  having  the  same  character,  though  somewhat  weaker,  the  fol- 
lowing cathartic  may  be  suitably  considered  in  this  place. 

AMERICAN  SENNA.  —  Cassia  Marilandica.  U.S.  — Wild 
Senna. 

This  consists  of  the  leaflets  of  Cassia  Marilandica,  an  indigenous 
herbaceous  perennial  plant,  sending  up  annually  several  erect  simple 
stems,  which  rise  usually  three  or  four  feet,  and  are  furnished  with 
pinnate  leaves,  and,  in  July  and  August,  with  handsome  yellow 
flowers.  The  leaflets,  which  should  be  gathered  towards  the  close 
of  summer  or  beginning  of  autumn,  are  usually  somewhat  less  than 
two  inches  long,  from  three  to  six  lines  broad,  oblong-lanceolate  and 
mucronate  or  pointed,  thin  and  pliable,  and  of  a  pale-green  colour. 
They  are  usually  kept  in  the  shops  in  the  form  of  oblong  cakes, 
prepared  by  the  Shakers,  in  which  leaves,  footstalks,  and  flowers 
are  usually  compressed  together.  Their  odour  is  faint,  their  taste 
somewhat  like  that  of  senna.  They  yield  their  virtues  to  water  and 
alcohol. 
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American  senna  is  an  efficient  cathartic,  having  the  peculiar  char- 
acters of  the  imported  senna,  and,  like  that,  much  disposed  to  pro- 
duce griping  pain.  It  may  be  employed  for  the  same  purposes,  but 
must  be  given  in  a  dose  one-third  or  one-half  larger.  The  usual 
form  of  administration  is  that  of  infusion,  which  should  be  made  in 
the  proportion  of  six  drachms  to  half  a  pint,  of  which  one-half  may 
be  given  for  a  dose.  Like  senna,  it  should  be  corrected  by  the  addi- 
tion of  an  aromatic,  and  saline  cathartic. 

Experiments,  made  by  Mr.  E.  L.  Perot,  with  a  fluid  extract  care- 
fully prepared  from  parcels  of  the  leaves  collected  both  in  spring 
and  autumn,  would  seem  to  prove  that,  in  this  form  of  preparation 
at  least,  the  American  senna  is  nearly  or  quite  inert  as  a  cathartic. 
{Am.  Jour n.  of  P harm.,  xxvii.  301.)  In  order  to  test  the  virtues 
of  the  leaves  in  infusion,  I  had  half  a  pint  carefully  prepared  by 
Mr.  Procter,  with  six  drachms  of  the  leaves  and  half  a  drachm  of 
fennel- seed.  This  I  found  to  operate  moderately  as  a  laxative  in 
the  dose  of  two  fluidounces,  and  pretty  actively  as  a  purgative  in 
that  of  four  fluidounces,  with  the  griping  efiects  of  senna. 


VI.  JALAP. 

JALAPA.  U.  jS.,  Lond.,  Ed.,  Bub. 

Origin.  Jalap  is  the  root  or  tuber  of  Ipomvea  Jalapa  [Ipomsea 
Purga,  Hayne;  Exogonium  Purga,  Balfour),  a  climbing  plant,  with 
long,  slender,  twisting  stems,  cordate-hastate  leaves,  and  beautiful 
blue  or  purplish  funnel-shaped  flowers.  This  plant  is  a  native  of 
Mexico,  growing  at  an  elevation  of  a  mile  or  more  above  the  sea,  in 
the  neighbourhood  of  the  town  of  Xalapa  or  Jalapa,  from  which  the 
medicine  derived  its  name.  The  root  or  tuber,  after  being  dug  up,  is 
dried  whole,  or  sliced,  or  deeply  incised  to  aid  in  tlie  drying,  and  is 
then  sent  in  bags  to  Vera  Cruz,  whence  it  is  exported. 

Properties.  The  drug  as  brought  to  us  consists  of  the  dried  tubers, 
either  whole,  or  in  longitudinal  or  transverse  slices,  and  often  incised 
in  difierent  directions.  They  vary,  in  magnitude,  from  that  of  a 
large  chestnut  to  nearly  the  size  of  the  fist.  They  are  irregularly 
pear-shaped,  roundish,  ovate,  or  somewhat  spindle-shaped,  much  wrin- 
kled, heavy,  compact,  hard,  and  brittle,  with  a  fracture  which,  in  the 
perfectly  sound  root,  is  somewhat  shining  and  resinous  in  appear- 
ance.    The  colour  of  the  outer  surface  is  dark-brown  or  gray,  that 
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of  the  fractured  surface  diversified  ■with  alternating  veins  of  a  dark 
and  shining,  and  of  a  yello^Yish-gray  and  amylaceous  aspect;  the 
former  heing  denser  and  harder  than  the  latter.  The  more  there  is 
of  the  darker-coloured  portion,  the  stronger  may  the  root  be  deemed 
in  purgative  power.  The  powder  is  yellowish-gray.  Jalap  has  a 
heavy  and  sweetish  odour;  and  the  powder,  when  inhaled  into  the 
nostrils  and  throat,  is  highly  irritant,  and  provokes  sneezing  and 
coughing.  The  taste  is  sweetish,  disagreeable,  and  decidedly  acrid. 
It  yields  its  purgative  properties  entirely  to  alcohol.  Water  extracts 
these  very  imperfectly,  if  at  all,  but  dissolves  certain  mucilaginous 
or  extractive  matters,  which  appear  to  have  a  qualifying  influence 
over  the  cathartic  action  of  the  jalap,  and  have  been  said  to  be  some- 
what diuretic.     Diluted  alcohol  is  the  best  solvent. 

Chief  Constituents.  The  prominent  ingredients  of  jalap,  besides 
ligneous  fibre,  are  on  the  one  hand  resinous  matter  soluble  only  in 
alcohol,  and  on  the  other  starch,  gummy,  extractive,  and  saccharine 
matters  which  are  dissolved  by  water.  The  purgative  property  re- 
sides in  the  former.  As  the  resin  is  an  ofiicinal  preparation,  the 
mode  of  preparing  it,  and  its  peculiar  properties  will  be  detailed 
when  the  difi"erent  forms  in  which  jalap  is  administered  are  con- 
sidered. 

Jalap  in  tubers  is  sometimes  attacked  by  worms,  which,  however, 
confine  themselves  to  the  amylaceous  portion,  leaving  the  dark  resin- 
ous part  unconsumed;  so  that,  instead  of  being  weakened,  the  pur- 
gative power  of  the  root  is  relatively  increased.  Light,  whitish, 
amylaceous,  or  woody  pieces  are  inferior,  and  should  be  rejected  in 
pulverization.  The  drug  is  often  adulterated ;  and,  in  employing 
the  powder,  as  obtained  indiscriminately  in  the  drug  market,  I  have 
frequently  found  it  to  fail  of  producing  any  decided  effect,  in  the  or- 
dinary medicinal  doses. 

3Iedical  Effects  and  Uses.  Jalap  was  known  in  Europe  near  the 
beginning  of  the  seventeenth  century.  It  is  locally  irritant;  and, 
when  confined  in  the  alimentary  canal  in  dogs,  as  by  tying  the 
oesophagus,  two  drachms  of  it  are  said  to  have  proved  fatal,  prob- 
ably by  provoking  gastric  inflammation.  In  the  human  subject,  in 
full  doses,  it  operates  briskly  as  a  cathartic,  producing  copious  watery 
discharges,  and  sometimes  causing  nausea  and  griping  by  its  irritant 
influence  on  the  mucous  membrane.  It  takes  rank,  therefore,  with 
the  hydragogues;  but,  though  somewhat  acrid,  it  is  scarcely  suffi- 
ciently irritant  to  merit  a  place  among  the  drastic  purges.  In  exces- 
sive doses  it  may  produce  hypercatharsis,  and  thus  possibly  endanger 
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life  in  feeble  persons;  but  I  have  met  "with  no  instance  of  death  from 
it  on  record.  In  the  ordinary  medicinal  doses,  it  is  perfectly  safe, 
and  may  be  given  even  to  children  without  hesitation  when  indicated. 
It  has  no  heating  effect  on  the  system,  and  no  direct  tendency  to 
excite  the  circulation.  It  probably  operates  mainly  by  a  direct  influ- 
ence on  the  alimentary  canal;  but  it  is  said  to  purge  when  applied  to 
a  wound,  and  would  seem,  therefore,  to  be  capable  of  acting  through 
the  circulation. 

Jalap  may  be  administered  in  any  case,  where  a  cathartic  of  brisk 
and  rather  quick  action  is  required;  and  may,  therefore,  be  given  in 
febrile  and  inflammatory  diseases,  with  a  sthenic  state  of  system; 
and  its  hydragogue  property  particularly  adapts  it  to  dropsical  affec- 
tions, in  Avhich  the  purgative  treatment  may  be  preferred.  It  is, 
however,  seldom  administered  alone;  being  generally  employed  to 
increase  the  action  of  other  cathartics,  given  with  some  special  view. 

It  is  very  often  combined  with  calomel,  in  the  treatment  of  cases 
requiring  the  stimulant  influence  of  the  latter  remedy  upon  the  liver ; 
as  in  the  commencement  of  bilious  and  yellow  fevers,  hepatic  inflam- 
mation, and  the  congestion  of  the  portal  circulation,  so  apt  to  occur 
in  hot  seasons  and  tropical  latitudes.  The  powerful  revulsive  influ- 
ence of  this  combination  upon  the  abdominal  viscera  renders  it  also 
peculiarly  useful  in  strong  vascular  determination  to  the  brain,  as  in 
existing  or  threatened  apoplexy,  meningitis,  and  acute  mania. 

Another  frequent  combination  of  jalap  is  with  cream  of  tartar,  the 
refrigerant  influence  of  which  unites  with  the  powerful  hydragogue 
action  of  the  former,  to  render  the  mixture  efficacious  in  dropsies, 
particularly  those  of  a  febrile  or  inflammatory  character.  The  same 
combination  is  very  useful  in  rheumatic  and  scrofulous  inflammation 
of  the  larger  joints,  attended  with  some  fever.  The  late  Dr.  Physick 
used  to  employ  it  with  great  effect,  in  connection  with  rest,  and  a 
restricted  diet  of  mush  and  milk,  in  the  treatment  of  inflammation 
of  the  hip  and  knee  joints  in  children.  He  gave  a  full  dose,  two  or 
three  times  a  week,  and  noticed  that,  instead  of  becoming  emaciated, 
children  not  unfrequently  grew  fat  under  the  treatment,  as  the  local 
disease  diminished. 

Administration.  The  dose  of  jalap  is  from  fifteen  to  thirty  grains. 
Twenty  grains  is  a  full  medium  dose,  if  the  medicine  is  of  g09d 
quality.  To  a  child  three  or  four  years  old  from  four  to  eight 
grains  may  be  given.  For  children  younger  than  this  the  medicine 
is  rarely  required. 

A  favourite  combination  of  Dr.  Rush  was  ten  grains  of  calomel 
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and  ten  of  jalap.  Five  grains  of  the  former  and  fifteen  of  the  hit- 
ter may  often  be  given  advantageously. 

When  combined  with  cream  of  tartar,  from  ten  to  twenty  grains  may 
be  administered  with  one  or  two  drachms  of  the  salt.  In  the  officinal 
Compound  Poivder  of  Jalap  (PuLVis  Jalaps  Compositus,  U.S., 
Lond.,  Ed.,  Dub.)  one  part  of  jalap  is  mixed  with  two  of  cream  of 
tartar,  and  the  dose  of  the  mixture  is  from  thirty  grains  to  a  drachm; 
but  the  proportion  of  bitartrate  of  potassa  is  too  small  to  have  any 
very  perceptible  effect. 

The  powder  may  be  given,  mixed  with  syrup  or  molasses.  Its 
large  bulk  renders  it  desirable  to  obtain  the  virtues  of  the  medicine 
in  a  concentrated  state.  Hence  different  extracts  have  been  pre- 
pared, and  are  much  used.  According  to  the  late  Dr.  Duncan,  the 
aqueous  extract  of  jalap  purges  moderately  with  little  griping,  and 
increases  the  flow  of  urine.  That  obtained  from  the  root  previously 
exhausted  by  alcohol,  does  not  purge,  but  acts  as  a  diuretic.  The 
alcoholic  extract  purges  actively,  and  often  gripes  severely.  The 
inference  is  that,  to  obtain  the  virtues  of  jalap  in  an  extract,  the 
best  measure  is  to  employ  both  menstrua.  This  plan  has  been 
adopted  in  the  U.  S.  Pharmacopoeia. 

Extract  of  Jalap  (Extractum  Jalaps,  U.S.,  Lond.)  is  prepared 
by  first  exhausting  jalap  with  alcohol,  and  subsequently  with  cold 
water,  evaporating  the  tincture  and  infusion  separately  to  the  con- 
sistence of  honey,  then  mixing  them,  and  evaporating  to  dryness. 
A  reddish-brown  extract  is  thus  procured,  having  all  the  medical 
properties  of  jalap,  and  producing  the  same  effects  in  a  dose  some- 
what more  than  half  that  of  the  powder,  say  about  twelve  or  fifteen 
grains.  It  is,  however,  much  more  used  in  combination  than  sepa- 
rately, and  is  one  of  the  ingredients  in  the  compound  cathartic  pills. 

Alcoholic  Extract  of  Jalap  (Extractum  sive  Resina  Jalaps,  Ed.) 
is  prepared  by  simply  treating  jalap  with  alcohol,  and  evaporating 
the  tincture.  The  resin  is  thus  obtained  dark-coloured  and  impure. 
If  it  be  desired  to  procure  it  pure,  jalap,  mixed  with  animal  char- 
coal, may  be  percolated  with  alcohol,  and  the  tincture  thus  obtained 
precipitated  with  water.  The  resulting  product  is  perfectly  Avhite, 
and  operates  actively  in  the  dose  of  from  three  to  five  grains.  But 
the  resin  of  jalap  is  apt  to  act  harshly,  and  to  produce  griping  pains; 
and  it  is  considered  best  to  modify  it  by  admixture  with  some  demul- 
cent substance,  as  sugar  or  almond  emulsion.  It  is  probable  that 
the  mucilaginous  and  extractive  matters  in  jalap  serve  a  useful  pur- 
pose, by  qualifying  the  harshness  of  the  resinous  ingredient,  through 
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their  intimate  admixture.  The  U.  S.  and  London  extract  is,  I  think, 
on  this  account  preferable;  and,  if  it  be  the  fact,  as  has  been  sup- 
posed, that  the  matter  soluble  only  in  water  acts  as  a  diuretic,  this 
is  another  ground  for  the  preference  of  it,  especially  in  dropsical 
diseases.  The  medium  dose  of  the  impure  alcoholic  extract  is  seven 
or  eight  grains. 

Tincture  of  Jalap  (Tinctura  Jalaps)  is  officinal  with  all  the 
authorities,  both  British  and  American.  The  dose  is  one  or  two 
fluidrachms,  Avhich  may  be  added  to  cathartic  infusions  or  mixtures, 
to  give  them  increased  activity,  or  render  them  somewhat  more  stim- 
ulant to  the  stomach. 


VII.   MAY-APPLE. 

PODOPHYLLUM.  U.S. 

Origin.  Podophyllum  is  the  officinal  name  adopted  for  the  root 
of  Podoj^hi/Uum peltatum,  commonly  called  may-apple,  or  mandrake, 
an  indigenous  perennial  herbaceous  plant,  growing  in  woods,  newly 
cleared  grounds,  and  low  meadowy  places,  in  most  parts  of  the 
United  States.  The  root  or  rhizome  runs  horizontally  a  little  below 
the  surface,  and  at  intervals  sends  up  single  stems,  which  soon  divide 
into  two  leafstalks,  each  bearing  a  broad  shield-like,  deeply  lobed 
leaf,  into  the  back  of  which  it  is  inserted.  From  the  fork  of  the 
stem  springs  a  short  peduncle,  bearing  a  handsome  white  flower, 
appearing  in  spring,  and  followed  by  the  fruit,  which,  when  ripe 
early  in  the  autumn,  is  about  the  size  and  shape  of  a  lime.  The 
root  is  collected  after  the  fall  of  the  leaf  in  autumn. 

Propei'ties.  As  kept  in  the  shops,  the  root  is  in  pieces  of  variable 
length,  about  two  lines  thick,  swelling  into  knots  at  short  intervals, 
wrinkled  longitudinally,  of  a  dark  reddish-brown  colour  externally, 
and  whitish  within.  Lighter-coloured,  yellowish  radicals  usually 
accompany  it,  either  separate,  or  connected  at  the  joints.  The 
colour  of  the  powder  is  yellowish-gray.  The  smell  of  the  root  in 
powder  is  sweetish  and  not  disagreeable ;  its  taste  bitterish,  sub- 
acrid,  and  nauseous.  It  imparts  its  bitterness  to  water,  and  all  its 
virtues  to  alcohol,  which  is,  therefore,  the  better  menstruum. 

Chief  Constituents.  A  hitter  principle  was  extracted  from  the  root 
by  Mr.  Wm.  Hodgson,  Jun.,  which,  however,  does  not  seem  to  pos- 
sess its  purgative  properties.  These  appear  to  depend  on  resinous 
matter,  which,  according  to  Mr.  John  R.  Lewis,  consists  of  two  dis- 
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tinct  resins,  one  soluble  in  ether  and  alcohol,  the  other  only  in  alco- 
hol, and  both  possessed  of  cathartic  properties.  According  to  Dr. 
Manlius  Smith,  the  resin  may  be  obtained  pure  and  white  by  pre- 
cipitating the  tincture  with  water,  as  in  the  mode  for  preparing  the 
pure  resin  of  jalap.  In  this  state,  it  produces  purgative  eflFects  in 
the  dose  of  two  or  three  grains,  and  appears  to  merit  the  name  of 
podoplii/Uiyi  proposed  for  it.  (  JJ.  S.  Dispensatojy.) 

3Iedical  Properties  and  Uses.  Podophyllum  is  an  energetic 
cathartic,  producing,  in  a  full  dose,  several  copious  watery  stools, 
without  much  uneasiness  to  the  patient,  though,  like  most  other 
active  cathartics,  it  occasionally  causes  nausea  and  griping.  It  has 
been  thought  to  resemble  jalap  closely  in  its  purgative  properties; 
and  this  opinion,  which  was  the  result  of  observation,  has  been  con- 
firmed by  the  discovery  of  a  similar  analogy  in  the  nature  of  its 
cathartic  principle.  It  may  be  substituted  for  jalap  in  all  cases  in 
which  that  medicine  is  applicable,  though  believed  to  be  somewhat 
slower  in  its  operation.  A  respectable  medical  practitioner  in  the 
country  informed  me  that,  in  small  doses,  insufficient  to  purge,  he 
uses  this  medicine  habitually  in  phthisis  and  other  pulmonary  affec- 
tions, having  found  it  to  allay  cough  and  diminish  the  frequency  of 
the  pulse.  It  is  said  also  to  be  alterative  in  its  action  on  the  liver. 
The  medium  dose  for  full  purgative  effect  is  twenty  grains. 

Extract  of  3Iay-apple  (Extractum  Podophylli,  U.  S.)  is  directed 
by  our  Pharmacopoeia  to  be  prepared  from  the  root,  in  the  same 
manner  as  extract  of  jalap.  It  has  all  the  virtues  of  the  root, 
and  may  be  given  in  the  dose  of  from  five  to  fifteen  grains.  The 
pure  resin,  as  stated  above,  is  much  more  powerful;  operating  in 
the  dose  of  two  or  three  grains;  but  it  is  also  more  apt  to  irritate. 
When  employed,  it  should  be  conjoined  with  some  demulcent  sub- 
stance to  cover  its  acrimony. 

b.  Saline  Purgatives. 

Most  of  the  salts  of  the  alkalies,  and  the  soluble  salts  of  the 
alkaline  earths  act  as  cathartics,  when  given  in  quantities  sufficiently 
large.  Some  of  them,  however,  have  other  properties  which  forbid 
their  use  in  large  doses ;  others  are  not  sufficiently  certain  and  regular 
in  their  operation  for  practical  purposes ;  and  comparatively  few  are 
actually  employed  as  cathartics.  I  shall  treat  only  of  the  sulphates 
of  magnesia,  soda,  and  potassa,  the  phosphate  of  soda,  the  bitar- 
trate  and  tartrate  of  potassa,  the  tartrate  of  potassa  and  soda,  and 
the  citrate  of  magnesia. 

Effects  on  the  System.     When  one  of  the  salts  is  administered  in 
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small  doses,  insufficient  to  act  as  a  cathartic,  and  frequently  repeated, 
it  often  appears  to  operate  as  an  arterial  sedative  or  refrigerant  on 
the  system  at  lai'ge,  somewhat  reducing  the  circulation  and  general 
temperature,  and  very  generally  increasing  one  or  more  of  the  secre- 
tions, especially  the  urine  or  perspiration.  Under  these  circum- 
stances, the  salt  is  absorbed,  acts  through  the  blood  directly  upon 
the  circulatory  organs,  and,  being  thrown  off  by  the  kidneys  or  skin, 
stimulates  their  excretory  function. 

In  relation  to  the  salts  of  the  vegetable  acids  which  pursue  this 
course,  it  is  believed  that,  in  the  process  of  absorption,  or  anterior 
to  it,  their  acid  is  separated  and  undergoes  digestion,  and  the  base 
enters  the  circulation,  and  escapes  by  the  emunctories,  either  in  the 
form  of  a  carbonate  or  a  chloride,  or  in  some  other  state  of  saline 
combination.  The  salts  with  mineral  acids  are  absorbed  unaltered, 
or  undergo  change  through  reaction  with  other  salts  or  acids  they 
may  happen  to  meet  with,  according  to  the  predominance  of  affinities. 

More  largely  given,  the  salts  act  in  general  very  promptly  as 
cathartics,  producing  liquid  evacuations  even  in  small  doses,  and,  in 
the  full  dose,  operating  usually  more  than  once,  with  copious  watery 
discharges,  and  little  pain  or  discomfort  to  the  patient.  They  pro- 
duce the  cathartic  effect  by  increasing  the  serous  exhalation  from 
the  mucous  membrane;  and,  being  mainly  carried  off  with  the  con- 
tents of  the  bowels,  are  less  liable  to  absorption,  and  consequently 
less  disposed  to  produce  a  direct  refrigerant  effect,  or  to  act  upon 
other  emunctories.  Their  chief  influence,  therefore,  is  depletory; 
but  it  can  scarcely  be  doubted  that  they  are  partially  absorbed,  and 
in  some  degree  operate  as  direct  arterial  sedatives,  and  secretory  ex- 
citants. It  is  not  merely  water  that  they  separate  from  the  blood, 
but  soluble  animalized  matters  also,  on  which  the  circulating  fluid 
depends  in  part  for  its  nutritive  properties.  Through  this  combined 
influence,  they  have  a  powerful  effect  in  reducing  the  quantity  and 
character  of  the  blood,  and  thus  diminishing  the  force  of  the  circu- 
lation, the  heat  of  the  body,  and  the  general  strength.  Though 
thus  energetic  in  modifying  the  condition  of  the  system,  they  are 
usually  mild  in  their  manner  of  operating,  and,  if  properly  admin- 
istered, are  little  apt  to  produce  injurious  irritation  of  the  mucous 
membrane. 

A  result  I  have  often  noticed,  after  the  free  operation  of  one  of 
the  saline  cathartics,  is  a  diminution  of  the  secretion  of  bile,  as  in- 
dicated by  a  deficiency  or  want  of  its  colouring  matter  in  the  pas- 
sages.    This   is  obviously  owing  to  the  depletion  from   the  portal 


CHAP.  I.]  SALINE   CATHARTICS.  527 

system  through  its  radicals;  so  that  the  blood  goes  to  the  liver 
diminished  in  quantity  and  lowered  in  quality,  and  for  a  time  inade- 
quate to  the  due  stimulation  of  that  organ. 

The  saline  cathartics  lose  their  power,  upon  repetition,  less  than 
any  other  medicines  of  this  class.  I  have  known  small  doses  of 
sulphate  of  magnesia  to  be  taken  every  few  days  for  months,  and 
somewhat  irregularly  even  for  many  years,  and  yet  to  operate  as 
readily  in  the  end  as  at  the  beginning. 

3Iode  of  Operating.  The  most  reasonable  explanation  of  the  pur- 
gative operation  of  saline  substances  appears  to  be,  that,  by  a  direct 
stimulant  influence  on  the  capillaries  of  the  gastro-intestinal  mucous 
membrane,  they  invite  into  them  an  additional  quantity  of  blood, 
which  excites  them  to  increased  exhalation.  Some  are  disposed  to 
explain  the  phenomena  on  pure  physical  principles.  A  strong  saline 
solution  outside  of  the  blood-vessels  causes,  they  say,  an  endosmotic 
current  from  the  thinner  serum  of  the  blood,  into  the  more  concen- 
trated liquid  of  the  bowels.  On  the  contrary,  a  very  weak  solution, 
being  less  dense  than  the  serum,  enters  the  blood  through  the  same 
law.  Hence  a  large  dose  of  one  of  the  salts  purges,  while  a  small 
one  is  absorbed,  and  acts  on  the  system  and  the  emunctories.  But, 
unfortunately,  the  theory  does  not  conform  altogether  Avith  well- 
known  facts.  A  saline  solution  is  not  most  apt  to  purge  when 
most  concentrated;  and  very  weak  solutions,  taken  with  a  large 
quantity  of  liquid,  do  often  purge  with  considerable  activity;  as,  for 
example,  many  of  the  cathartic  mineral  waters,  w^hich  contain  a  rela- 
tively small  proportion  of  saline  matter. 

The  fact  seems  simply  to  be,  that  a  very  strong  solution  irritates 
so  highly,  as,  upon  principles  already  sufficiently  explained,  to  im- 
pair the  functions  of  the  membrane,  and,  among  others,  that  of  secre- 
tion, and  may  even  induce  serious  inflammation ;  a  less  concentrated 
solution,  though  still  rather  strong,  simply  irritates  to  the  point  of 
increasing  secretion,  and  consequently  purges;  while  a  very  weak 
one,  if  in  moderate  quantity,  scarcely  irritates  at  all,  and  is  conse- 
quently absorbed.  If  the  weak  solution  be  taken  in  very  large 
amount,  as  when  glass  after  glass  of  a  natural  mineral  water  is 
drank,  the  distension  by  quantity,  added  to  the  slight  irritant  influ- 
ence of  the  salt,  is  sufficient  to  stimulate  the  peristaltic  movement. 
Some  interesting  experiments  upon  these  points  have  been  made  by 
Dr.  .Joseph  Jones,  which  tend,  on  the  whole,  to  confirm  the  views 
here  taken.  (See  Am.  Journ.  of  Med.  Sci.,  N.  S.,  xxxi.  61.) 

Therapeutic  Application.     The   saline   cathartics  are  especially 
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adapted,  by  their  peculiar  properties,  to  cases  of  disease,  in  which, 
in  connection  with  a  purgative  action  on  the  bowels,  there  are  indi- 
cations for  depletion  from  the  blood-vessels,  and  a  refrigerant  effect 
on  the  system. 

1.  Hence,  they  are  well  adapted  to  acute  inflammation,  with  or 
without  fever;  and,  to  a  certain  extent,  are  upon  the  same  princi- 
ples applicable  to  the  chronic  forms.  They  are,  indeed,  almost 
universally  used  in  this  class  of  affections,  when  a  purgative  is 
wanted.  Very  often,  especially  in  the  milder  cases,  they  are  alone 
suflScient  for  the  treatment.  I  have  frequently  known  a  commencing 
inflammation,  as  of  the  fauces,  for  example,  to  be  entirely  set  aside 
by  a  full  dose  of  Epsom  salt,  with  a  low  diet.  But,  in  severer  cases, 
it  is  customary  to  commence  the  treatment  with  some  other  more 
energetic  cathartic,  capable  of  a  more  powerful  revulsive  influence, 
as  calomel  and  jalap,  calomel  and  rhubarb,  compound  cathartic  pills, 
etc. ;  and  afterwards  to  trust  the  case  to  the  saline  remedies  of  the 
class,  sometimes,  when  a  more  than  usually  effective  impression  may 
be  required,  combined  with  senna  and  manna,  as  in  the  hlacTc  drauglit, 

2.  Fevers  of  a  sthenic  character  are  also  very  advantageously 
treated  with  saline  cathartics,  often,  indeed,  to  the  exclusion  of  all 
other  medicines  belonging  to  the  class ;  though  peculiar  circumstances 
sometimes  call  for  special  cathartics,  as  when  calomel  is  wanted  to 
correct  hepatic  torpor  and  portal  congestion;  castor  oil,  in  cases 
attended  with  irritation  or  inflammation  of  the  intestinal  mucous 
membrane;  magnesia,  to  correct  acid  in  the  stomach  or  bowels;  and 
one  or  more  of  the  drastics,  to  create  a  powerful  revulsion  from  the 
head  towards  the  alimentary  canal. 

3.  In  cases  of  large  feculent  accumulation,  producing  obstruction 
of  the  bowels,  the  more  energetic  saline  cathartics  often  operate  hap- 
pily, through  the  abundance  of  the  watery  secretion  they  occasion, 
which  tends  to  soften  and  break  down  the  consolidated  mass,  by 
insinuating  itself  between  the  mass  and  the  sides  of  the  bowel,  or 
even  into  its  very  substance. 

4.  When  a  prompt  and  thorough  evacuation  of  the  bowels  may  be 
required,  and  castor  oil  is  rejected,  or  not  sufficiently  active,  the 
saline  cathartics  are  often  resorted  to  with  advantage ;  being  usually 
combined  with  magnesia  or  its  carbonate,  when  excess  of  acid  is  at 
the  same  time  present. 

5.  In  the  treatment  of  dropsy,  whenever  cathartics  are  indicated, 
the  saline  are  among  the  most  efficient,  through  their  hydragogue 
operation,  and  the  consequent  promotion  of  absorption.  It  is  to  the 
febrile  form  of  dropsy  that  they  are  peculiarly  adapted. 
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6.  Thej  may  be  used  generally  wlien  it  is  desired  to  evacuate  the 
bowels,  without  reference  to  special  indications ;  care,  however,  being 
taken  that  no  existing  contra-indication  be  neglected. 

7.  Finally,  they  are  often  called  for,  to  hasten  the  operation  of 
other  and  slower  cathartics,  given  with  some  special  view. 

The  chief  contra-indication  is  a  state  of  debility,  in  which  no  blood 
can  be  spared,  and  evacuation  of  the  bowels,  should  it  be  necessary 
or  desirable,  must  be  effected  by  cathartics  operating  exclusively  on 
the  motor  function.  The  salts  are  also  contra-indicated  in  local 
debility  of  the  stomach  and  bowels,  which  they  tend  to  aggravate, 
and  in  torpor  of  the  liver,  unless  they  are  given  in  connection  with  a 
mercurial  alterative. 


I.  SULPHATE  OF  MAGNESIA. 

MAGNESIA  SULPHAS.  U.S.,  Lond.,  Ed.,  Dub. 
Syn.  Epsom  Salt. 

Preparation.  Sulphate  of  magnesia  exists  in  nature  as  an  in- 
gredient of  sea  water  and  the  water  of  certain  springs,  and  is  occa- 
sionally found  in  caves,  and  efflorescing  on  the  surface  of  soils,  which 
either  contain  it,  or  the  materials  out  of  which  it  is  formed  by  chemi- 
cal reaction.  For  use  it  has  been  procured  from  various  sources. 
Formerly  most  of  the  salt  employed  was  obtained  by  evaporation 
and  crystallization  from  bittern,  which  is  the  mother-water  left  af- 
ter the  crystallization  of  common  salt  from  concentrated  sea  water. 
Thus  procured,  however,  it  contained  a  little  chloride  of  magnesium, 
which,  from  its  deliquescent  property,  disposed  it  to  be  always  moist. 
In  Great  Britain,  most  of  it  is  now  prepared  from  magnesian  lime- 
stone, consisting  of  the  carbonates  of  magnesia  and  lime,  which, 
being  treated  with  dilute  sulphuric  acid,  yields  the  sulphates  of 
magnesia  and  lime,  which  are  separable  by  their  very  different  solu- 
bilities. Our  own  markets  are  chiefly  supplied  with  a  beautiful  form 
of  the  salt,  largely  manufactured,  in  Philadelphia  and  Baltimore, 
from  magnesite  or  silicated  hydrate  of  magnesia,  by  saturating  the 
powdered  mineral  with  sulphuric  acid,  calcining  the  resulting  com- 
pound in  order  to  separate  iron,  and  then  purifying  the  sulphate  of 
magnesia  by  repeated  solution  and  crystallization. 

Properties.  As  usually  kept  in  the  shops,  sulphate  of  magnesia 
is  in  fine  transparent  acicular  crystals,  produced  by  agitating  the 
solution  at  the  moment  of  crystallization.  When  carefully  crystal- 
VOL.  II. — 34 
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lized,  it  forms  larger  four-sided  prisms,  terminated  by  two  or  four- 
sided  summits.  It  is  slightly  efflorescent,  inodorous,  of  a  saline, 
bitter,  nauseous  taste,  soluble  in  its  own  weight  pf  water  at  60°  F., 
and  in  three-quarters  of  its  weight  of  boiling  water,  and  insoluble  in 
alcohol.  "When  heated,  it  melts  in  its  water  of  crystallization,  which 
is  driven  off  by  a  continuance  of  the  heat.  The  crystals  contain 
about  51  per  cent,  of  water  of  crystallization ;  and  the  salt  is  conse- 
quently twice  as  strong  in  the  anhy-drous  form  as  in  the  crystallized. 
In  the  latter  state,  it  consists  of  one  equivalent  of  acid,  one  of  base, 
and  seven  of  water. 

Incompatibles.  This  salt  is  decomposed  by  the  alkalies  and  their 
carbonates;  by  lime,  baryta,  and  their  soluble  salts;  by  the  soluble 
salts  of  lead,  with  which  it  forms  insoluble  sulphate  of  lead;  by  a 
solution  of  nitrate  of  silver  containing  fifteen  grains  or  more  to  the 
fluidounce;  and  by  solutions  of  the  protosalts  of  mercury,  but  not 
the  persalts  or  corrosive  sublimate. 

Ifedical  Uses.  Sulphate  of  magnesia  was  known  as  a  purgative 
so  long  since  as  near  the  close  of  the  seventeenth  century,  when  it 
was  procured  from  the  waters  of  Epsom  springs,  in  England,  by  Dr. 
Grew ;  but  it  was  relatively  little  employed  until  after  the  beginning 
of  the  present  century.  It  is  now  the  saline  cathartic  most  used, 
having  for  more  than  thirty  years  superseded  sulphate  of  soda,  and 
completely  usurped  the  common  name  of  salts,  formerly  attached  to 
that  cathartic.  It  is  an  excellent  saline  purgative,  possessing  all 
the  properties  of  this  subdivision  of  cathartics  in  a  high  degree,  and 
preferable  to  sulphate  of  soda,  which  alone  equals  it  in  efficiency,  on 
account  of  its  less  disagreeable  taste,  and  greater  acceptability  to 
the  stomach.  It  may,  therefore,  be  used  for  all  the  purposes  to 
which  the  saline  cathartics  are  applicable.  In  colica  pictonum,  it 
has  the  additional  advantage  of  forming  an  insoluble  sulphate  of  lead 
with  any  salt  of  that  metal  which  may  happen  to  be  in  the  primse 
vise,  and  thus  acting,  in  some  measure,  as  an  antidote. 

The  full  medium  dose  of  the  salt  is  an  ounce ;  but  it  will  generally 
operate  in  half  the  quantity ;  and  even  a  drachm  or  two,  taken  before 
breakfast  or  at  bedtime,  will  often  open  the  bowels  once  at  least. 
The  dose  may  be  given  dissolved  in  from  two  to  four  ounces  of  water. 
"When  the  stomach  is  irritable,  the  best  mode  of  administration  is  in 
solution  in  carbonic  acid  water,  flavoured  with  lemon  syrup.  The 
unpleasant  effect  of  its  taste  may  be  entirely  counteracted  by  the  fol- 
lowing method  of  exhibition.  The  requisite  dose  being  dissolved  in 
the  least  quantity  of  water,  let  the  patient  draw  a  full  breath,  then 


CHAP.  I.]    SALINE  CATHARTICS. — SULPHATE  OF  SODA.        531 

swallow  the  solution  quickly,  and  immediately  afterwards  a  little 
lemonade,  or  some  other  agreeably  sapid  liquid,  before  allowing  the 
breath  to  escape.  Persons  who  usually  shudder  at  the  thought  of 
the  medicine,  can  take  it  in  this  way  without  the  least  inconvenience. 
This  salt  is  often  given  with  the  infusion  of  senna,  the  griping 
effect  of  which  it  is  thought  to  counteract ;  and  frequently  also  with 
magnesia,  when  there  is  excess  of  acid  in  the  prim?e  vise.  In  gouty 
and  rheumatic  diseases  it  is  often  associated  with  magnesia  and  wine 
of  colchicum  root,  as  recommended  by  Scudamore.  The  formula 
which  I  generally  employ  is  half  an  ounce  of  the  sulphate,  half  a 
drachm  of  the  magnesia,  and  twenty  drops  of  the  wine. 


II.   SULPHATE  OF  SODA. 

SOD^  SULPHAS.  U.S.,Lond.,Ed.,Duh, 

Syn.  Glauber's  Salt. 

Preparation.  Though  sulphate  of  soda  exists  in  nature,  in  cer- 
tain springs  and  ponds,  it  is  always  obtained  for  use  artificially, 
being  usually  the  residue,  or  an  incidental  product  of  chemical 
processes,  intended  for  the  preparation  of  some  other  substance. 
Thus,  it  is  left  when  common  salt  is  decomposed  by  sulphuric  acid 
in  the  process  for  procuring  muriatic  acid,  and  is  obtained  through 
the  reaction  of  the  same  materials,  as  one  of  the  steps  in  the  manu- 
facture of  carbonate  of  soda  on  the  large  scale. 

Propei'ties,  Sulphate  of  soda  is  in  large,  six-sided,  beautifully 
transparent,  striated  crystals,  which  effloresce  rapidly  on  exposure, 
and  are  almost  always  partially  effloresced  as  found  in  the  shops. 
In  time,  it  is  thus  completely  deprived  of  its  water  of  crystallization, 
and  falls  into  an  opaque,  white  powder.  It  is  inodorous,  of  a  cool- 
ing, bitterish,  saline,  and  very  disagreeable  taste.  It  varies  ex- 
tremely in  solubility  with  the  temperature,  requiring  near  the 
freezing  point  about  twenty  parts  of  water,  and  at  91°  F.,  when 
its  solubility  is  greatest,  only  about  one-third  of  its  weight ;  while 
at  60°  it  requires  three  times  its  weight,  and  at  212°  its  own 
weight.  Alcohol  does  not  dissolve  it.  At  a  moderate  heat  it  lique- 
fies in  its  water  of  crystallization,  upon  the  continuance  of  the  heat 
dries,  and  at  a  red  heat  melts,  and  loses  all  its  water,  amounting  to 
somewhat  more  than  55  per  cent.     It  consists  of  1  equivalent  of 


532  LOCAL    REMEDIES.  [PART   II. 

acid,  1  of  base,  and  10  of  water.  Of  course,  it  has  in  its  effloresced 
state  about  twice  the  strength  of  the  crystals. 

Incompatihles.  It  is  decomposed  by  carbonate  of  potassa,  and 
the  soluble  salts  of  lime  or  calcium,  baryta  or  barium,  lead,  and 
protoxide  of  mercury,  and  also  by  solutions  of  nitrate  of  silver  con- 
taining fifteen  grains  or  more  to  the  fluidounce. 

Medical  Uses.  This  salt  was  discovered  about  the  middle  of  the 
seventeenth  century  by  Glauber,  after  whom  it  was  named.  It  has 
the  characteristic  efi"ects  of  the  saline  cathartics,  and  may  be  used 
for  all  the  purposes  which  they  are  given  to  fulfil.  It  was  formerly 
in  common  use,  but  has  been  almost  entirely  superseded  by  sulphate 
of  magnesia.  Some,  however,  by  a  singular  idiosyncrasy,  prefer  its 
taste  to  that  of  the  latter  salt;  and  these  should  always  be  gratified 
in  their  choice.  The  medium  full  dose  of  the  crystals  is  an  ounce. 
When  taken,  it  should  be  dissolved  in  water  a  little  heated,  by  which 
its  solution  is  much  more  speedily  eff'ected  than  by  cold  water. 


III.  SULPHATE  OF  POTASSA. 

POTASS.^  SULPHAS.  U.S.,Lond.,Ed.,Dub, 
Syn.  Yitriolated  Tartar. 

Preparation.  This  is  usually  a  secondary  product  of  chemical 
processes,  intended  for  the  preparation  of  other  substances.  One  of 
these  is  the  process  for  procuring  nitric  acid  from  nitrate  of  potassa 
by  the  addition  of  sulphuric  acid,  which,  in  order  to  insure  the  com- 
plete decomposition  of  the  salt,  is  used  in  such  proportion  as  to  form 
a  bisulphate  with  the  potassa  left  behind  when  the  nitric  acid  passes 
over.  The  bisulphate  is  converted  into  the  sulphate,  either  by  the 
addition  of  carbonate  of  potassa,  or  by  abstracting  the  excess  of 
sulphuric  acid  by  means  of  lime  or  its  carbonate,  or  by  igniting  the 
salt  so  as  to  decompose  and  drive  off"  the  excess  of  acid. 

Properties.  Sulphate  of  potassa  crystallizes  in  the  form  of  short 
six-sided  prisms,  ending  in  six-sided  pyramids ;  or  the  two  pyramids 
are  united  at  their  base,  without  the  intervening  prism.  They  are 
white,  very  hard,  without  smell,  of  a  bitterish,  saline,  unpleasant 
taste,  unchangeable  in  the  air,  soluble  at  ordinary  temperatures  in  a 
proportion  of  water  varying,  according  to  diff"erent  authorities,  from 
9.5  to  16  parts,  considerably  more  soluble  in  boiling  water,  and  in- 
soluble in  alcohol.     They  decrepitate  when  thrown  into  the  fire,  but 
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contain  no  water  of  crystallization.  The  salt  consists  of  one  eq.  of 
sulphuric  acid  and  1  of  potassa. 

Incompatihles.  Sulphate  of  potassa  is  decomposed  by  the  soluble 
salts  of  lime,  baryta,  silver,  and  lead.  Tartaric  acid  added  to  its 
solution  throws  down  bitartrate  of  potassa. 

Medical  Properties.  Until  recently,  sulphate  of  potassa  was  con- 
sidered as  a  mild  and  quite  safe  cathartic,  having  the  general  proper- 
ties of  the  saline  substances  belonging  to  the  class,  with  the  addition 
of  deobstruent  properties  in  small  doses,  which  were  supposed  to 
render  it  valuable  in  certain  cases  of  disease.  But,  in  the  year  1843, 
attention  was  called,  in  the  Pharmaceutical  Journal  and  Transac- 
tions (iii.  256),  to  its  supposed  possession  of  poisonous  properties,  in 
consequence  of  death  having  taken  place,  in  several  instances,  in 
patients  under  its  use.  In  one  case,  which  occurred  in  England,  two 
ounces  were  given  at  once,  on  two  successive  occasions,  to  a  pregnant 
woman,  who  was  seized  with  violent  vomiting,  followed  by  great  ex- 
haustion and  death.  On  examination  of  the  body,  congestion  of  the 
brain  was  found,  with  hemorrhage  to  the  amount  of  two  ounces.  It 
is  very  obvious  that  the  salt  was  not,  in  this  case,  the  immediate 
cause  of  death,  though  it  may  have  induced  the  violent  vomiting,  and 
this  may  have  led  to  an  apoplectic  seizure,  by  the  rupture  of  a  blood- 
vessel in  the  brain.  In  the  same  paper,  other  cases  are  referred  to 
which  had  happened  in  France  not  long  previously.  A  puerperal 
woman,  a  week  after  confinement,  upon  taking  somewhat  less  than 
two  drachms  of  the  salt,  was  seized  with  vomiting  and  violent  pains 
in  the  stomach  and  limbs,  which  recurred  with  increased  violence  at 
each  of  five  succeeding  doses  that  were  taken;  and  death  happened 
soon  afterwards.  But  it  is  extremely  doubtful  how  far  the  fatal  re- 
sult, in  this  case,  was  ascribable  to  the  salt,  considering  the  state  of 
the  woman,  and  the  fact  that  she  was  not  under  medical  attendance. 
In  a  third  case,  which  appears  to  be  well  authenticated,  a  female  who 
was  but  just  over  her  confinement,  but  was  in  good  health,  wishing 
to  repress  a  too  abundant  secretion  of  milk,  took  six  hundred  grains 
in  three  doses.  The  first  dose  was  rejected,  the  second  induced 
vomiting,  purging,  and  cramps,  and  after  the  third  she  died  with 
symptoms  of  cholera.  After  death,  a  portion  of  the  salt  was  found 
undissolved  in  the  stomach,  which  exhibited  signs  of  inflammation. 
From  the  above  facts,  and  from  others  which  have  been  published,  it 
may  be  concluded  that,  in  over-doses,  sulphate  of  potassa  is  capable, 
in  certain  cases,  of  causing  irritation  and  possibly  inflammation  of 
the  stomach,  which,  through  the  excessive  vomiting  and  purging  pro'- 
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duced,  may  give  rise  to  fatal  prostration.  In  opposition  to  the  im- 
mense mass  of  testimony  in  favour  of  the  general  innocence  and 
mildness  of  the  medicine,  the  facts  mentioned  afford  no  ground  for 
ascribing  poisonous  properties  to  the  salt;  for  even  the  most  innocent 
substance,  given  in  great  excess,  or  under  certain  unfavourable  cir- 
cumstances, may  produce  the  same  effect. 

Sulphate  of  potassa  has  been  much  used,  in  small  doses,  from  a 
drachm  down  to  fifteen  grains,  as  a  mild  aperient  in  dyspepsia, 
chronic  hepatic  affections,  hemorrhoids,  etc.,  and  has  been  supposed 
by  some  to  possess  resolvent  or  deobstruent  properties  in  enlarged 
liver,  and  swollen  abdominal  glands  in  children.  It  has  been  usually 
given  for  this  purpose  in  conjunction  with  rhubarb ;  from  five  to  ten 
grains  of  the  root  being  mixed  Avith  from  fifteen  to  sixty  grains  of 
the  salt.  It  has  been  supposed  also  to  possess  the  property  of  re- 
straining the  secretion  of  milk ;  and  an  idea  that  it  promotes  abor- 
tion must  have  got  abroad  among  the  vulgar,  for,  in  one  of  the  fatal 
cases  above  refei'red  to,  it  was  given  with  a  view  to  that  effect. 
Nevertheless,  I  very  much  doubt  whether  it  has  any  other  powers 
than  those  which  belong  to  the  neutral  alkaline  salts  in  general. 

As  a  mild  purgative,  it  may  be  given  in  a  dose  of  from  three  to 
six  drachms;  but  care  should  be  taken  that  it  is  dissolved.  Its  diffi- 
cult solubility  is  a  great  disadvantage;  and  it  is  highly  probable  that, 
when  it  has  produced  inflammation,  the  result  has  been  owing  to  its 
exhibition  in  the  state  of  powder,  the  hardness  of  the  spicula  of  which 
may  have  proved  the  source  of  the  injury. 


IV.  BITARTRATE  OF  POTASSA. 

POTASS^  BITARTRAS.  U.S.,  Lond.,  Ed.,  J)uh. 

Syn.  Cream  of  Tartar.    Crystals  of  Tartar.    Supertartrate  of  Potassa. 

Preparation.  The  juice  of  the  grape  contains  a  considerable 
proportion  of  bitartrate  of  potassa.  When  undergoing  the  vinous 
fermentation,  it  gradually  deposits  this  salt,  because  the  alcohol 
produced  renders  the  water  of  the  juice  less  capable  of  holding  it 
in  solution.  A  crust  is  thus  formed  upon  the  inner  surface  of  the 
cask,  which,  on  being  removed,  constitutes  crude  tartar,  or  argol. 
This  is  sometimes  white,  and  sometimes  reddish,  according  to  the 
character  of  the  wine.  The  bitartrate  of  potassa,  which  is  the  chief 
ingredient,  though  mixed  with  numerous  impurities,  is  obtained  from 
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it  by  repeated  solution  in  water  and  crystallization.  The  crystals 
deposited  are  called  the  crystaU  of  tartar.  In  the  process  of  evapo- 
ration, when  the  solution  has  become  saturated,  and  is  allowed  to 
cool,  a  layer  of  very  minute  crystals  forms  on  the  surface  of  the 
water,  which,  when  separated,  are  designated  as  the  cream  of  tartar. 
But  the  latter  name  has  been  extended  so  as  to  apply  to  the  salt  in 
a  state  of  powder,  however  prepared,  and,  indeed,  to  the  medicine 
in  all  conditions,  without  reference  to  its  state  of  aggregation.  The 
crystals  are  imported  from  France,  and  pulverized  after  reaching  this 
country.  In  the  retail  shops,  the  salt  is  always  kept  in  the  form  of 
powder. 

Properties.  As  imported,  bitartrate  of  potassa  is  in  the  state  of 
small  irregular  lumps  or  masses,  consisting  of  small  crystals  aggre- 
gated together,  which  are  whitish,  translucent,  permanent  in  the 
air,  hard,  and,  when  chewed,  gritty  under  the  teeth.  The  powder  is 
beautifully  white,  soft,  inodorous,  of  a  sour,  not  disagreeable  taste, 
of  difficult  solubility  in  water,  requiring  180  parts  of  cold,  and  18  of 
boiling  water  for  solution,  and  insoluble  in  alcohol.  The  addition  of 
borax  or  boracic  acid  renders  it  much  more  soluble  in  water.  The 
watery  solution  undergoes  spontaneous  decomposition  on  exposure. 
At  a  red  heat,  the  salt  is  decomposed,  being  converted  into  vapours, 
which  escape,  and  a  mixture  of  charcoal  with  carbonate  of  potassa, 
which  remains. 

Composition  and  Chemical  Reactions.  Bitartrate  of  potassa  con- 
tains two  equivalents  of  tartaric  acid,  one  of  potassa,  and  one  of 
water;  and  the  water  cannot  be  separated  without  destroying  the 
salt.  By  means  of  other  alkaline  bases,  or  their  carbonates,  the  ex- 
cess of  tartaric  acid  is  saturated  and  double  salts  formed.  Potassa 
or  its  carbonate  converts  it  into  the  neutral  tartrate.  The  bitartrate 
eifervesces  with  alkaline  carbonates,  and,  in  solution,  affords  precipi- 
tates with  lime-water  and  the  soluble  salts  of  lime  or  calcium,  baryta 
or  barium,  and  lead. 

Medical  Properties  and  Uses.  Cream  of  tartar  has  the  properties 
of  the  saline  cathartics  generally.  While  less  energetic  as  a  purga- 
tive than  sulphate  of  magnesia,  it  is  probably  even  more  hydragogue, 
certainly  more  refrigerant,  and  more  apt  to  be  absorbed  and  act  upon 
the  kidneys.  It  is  somewhat  disposed  to  produce  flatulence  and  grip- 
ing, probably  in  consequence  of  the  decomposition  of  a  portion  of  the 
tartaric  acid.  When  long  continued,  it  is  thought  to  weaken  diges- 
tion, give  rise  to  various  dyspeptic  symptoms,  and  produce  emacia- 
tion.    But  these  effects  have,  I  think,  been  exaggerated,  for  I  have 
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often  given  it  for  -weeks  and  months  together;  and  though,  like  all 
other  cathartics,  it  will  sometimes  occasion  uneasiness  and  other  un- 
pleasant symptoms,  yet  I  know  none  which  can  be  borne  better  upon 
the  whole,  unless  it  may  be  rhubarb  and  the  mildest  laxatives.  In 
great  excess,  it  may  possibly,  as  has  been  stated,  inflame  the  bowels. 
The  case  of  a  drunkard  is  on  record,  who,  to  obviate  the  eflects  of 
drinking,  took  four  or  five  tablespoonfuls  of  the  powder,  and  was 
soon  afterwards  attacked  with  vomiting,  purging,  and  other  symp- 
toms  of  gastro-intestinal  inflammation,  of  which  he  died.  (Tyson, 
Lond.  Med.  Gaz.,  xxi.  177.)  But  I  have,  in  many  dropsical  cases, 
administered  two  ounces  daily  of  cream  of  tartar,  for  weeks,  in  divided 
doses,  and  never  yet  saw  any  effects  which  were  at  all  dangerous 
in  their  character;  and  cannot  help  suspecting,  that  the  previous 
debauch  of  this  patient  had  more  to  do  with  the  result  than  the 
cream  of  tartar. 

This  cathartic  is  admirably  adapted  to  the  treatment  of  dropsy; 
but,  as  it  is  more  efficient  in  that  complaint  when  used  to  increase 
the  urine,  than  with  a  view  to  its  purgative  effects,  it  will  be  most 
appropriately  considered  with  the  diuretics,  in  reference  to  this 
application. 

When  used  as  a  cathartic  in  dropsy,  cream  of  tartar  is  most  fre- 
quently combined  with  jalap.  (See  Jalapa,  vol.  ii.,  p.  522.) 

Associated  with  sulphur,  it  is  much  used  in  painful  and  inflamed 
hemorrhoids.  Equal  parts  of  the  two  may  be  mixed,  and  two  drachms 
of  the  mixture  given  for  a  dose. 

Added  to  senna  tea,  in  the  proportion  of  one  or  two  drachms  to 
the  pint,  it  is  thought  to  lessen  the  tendency  of  that  cathartic  to 
gripe. 

It  is  not  unfrequently  employed  in  solution,  as  a  laxative  and 
refrigerant  drink,  in  febrile  complaints.  For  this  purpose,  from  a 
drachm  to  a  drachm  and  a  half  may  be  dissolved  in  a  pint  of  boiling 
water,  and  flavoured  with  sugar  and  lemon-peel,  or  oil  of  lemons. 
This  drink,  which  is  called  imperial,  is  not  very  different  in  taste 
from  lemonade,  and  may  be  taken  at  pleasure. 

The  dose  of  bitartrate  of  potassa  is  one  or  two  drachms  as  a  laxa- 
tive, and  from  half  an  ounce  to  an  ounce  as  a  cathartic.  In  small 
quantities,  it  may  be  taken  in  the  form  of  an  electuary  with  molasses 
or  syrup ;  but,  on  the  whole,  the  best  method  of  administration  is  to 
suspend  it  by  agitation  with  water,  or  some  mild  aromatic  infusion, 
to  prevent  griping,  as  fennel-seed  tea. 
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V.  TARTRATE  OF  POTASSA  AND  SODA. 

SOD.E  ET  POTASSJi]  TARTRAS.  U.S.,  Bub.  — Sob m  Potas- 

SIO-TARTRAS.  Lond. POTASSiE    ET    SOD^    TaRTRAS.  Ud. 

Syn.  Rochelle  Salt.    Salt  of  Seignette.    Tartarized  Soda. 

Preparation  and  Composition.  The  salt  is  prepared  by  saturating 
tlie  excess  of  tartaric  acid  of  bitartrate  of  potassa  by  means  of  car- 
bonate of  soda;  the  former  salt  being  gradually  added,  in  powder, 
to  a  boiling  hot  solution  of  the  latter,  until  carbonic  acid  ceases  to 
escape,  and  saturation  is  effected.  The  solution  is  then  concen- 
trated and  crystallized.  A  salt  is  thus  obtained,  consisting  of  one 
equivalent  of  tartrate  of  potassa  and  one  of  tartrate  of  soda,  -with 
eight  or  ten  equivalents  of  water;  the  proportion  of  the  water  being 
differently  stated  by  different  authorities. 

Properties.  Rochelle  salt  is  in  fine,  large,  colourless,  prismatic 
crystals,  which,  when  perfect,  have  eight  or  ten  unequal  sides,  but 
often  appear  as  if  split  longitudinally  into  two  portions.  These  crys- 
tals are  inodorous,  of  a  saline  slightly  bitterish  taste,  less  disagreeable 
than  that  of  most  other  purgative  salts,  soluble  in  four  parts  of  cold 
and  much  less  of  boiling  water,  and  insoluble  in  alcohol.  They  are 
slightly  efilorescent,  and,  when  heated,  first  melt,  and  then  give  out 
their  water  of  crystallization.  At  a  high  temperature  they  are  de- 
composed, and,  if  the  ignition  is  conducted  in  close  vessels,  a  mix- 
ture of  charcoal  and  the  carbonates  of  potassa  and  soda  is  left. 

In  compatibles.  Tartrate  of  potassa  and  soda  is  decomposed  by 
most  acids  and  acidulous  salts,  which  abstract  the  soda,  and  recon- 
vert the  salt  into  bitartrate  of  potassa.  It  is  also  incompatible  with 
the  soluble  salts  of  lime  or  calcium,  and  lead,  with  the  bases  of  which 
its  tartaric  acid  forms  insoluble  tartrates. 

Medical  Properties  and  Uses.  This  salt  has  been  in  use  since  the 
year  1672,  when  it  was  first  prepared  by  Seignette,  an  apothecary  of 
Rochelle,  in  France,  whence  it  derived  two  of  the  natnes  by  which  it 
is  commonly  known.  It  has  all  the  properties  of  the  saline  cathar- 
tics generally,  but  is  milder  than  the  sulphates  of  magnesia  and  soda, 
and  of  a  less  disagreeable  taste,  and  probably  sits  somewhat  better 
on  the  stomach.  In  small  doses,  of  about  a  drachm  every  two  or 
three  hours,  it  seldom  purges  much;  but  is  absorbed,  and,  its  acid 
being  decomposed,  renders  the  urine  alkaline. 

It  is  much  employed  as  an  aperient  in  delicate  persons,  when  a 
gentle  refrigerant  effect  is  indicated,  together  with  evacuation  of  the 
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bowels.  Within  a  short  period,  it  has  been  considerably  employed  in 
the  treatment  of  inflammatory  rheumatism,  with  the  view  of  render- 
ing the  blood  more  alkaline.  I  have  imitated  the  practice  in  several 
cases.  The  salt  is  given  in  the  dose  of  a  drachm  every  two  or  three 
hours.  In  the  course  of  three  or  four  days,  the  urine,  if  at  first  acid, 
generally  begins  to  undergo  change,  gradually  passing  to  an  alkaline 
condition;  and  not  unfrequently  an  amelioration  of  the  symptoms 
takes  place.  But  I  have  not  met  with  success  equal  to  that  obtained 
by  some  others;  and  do  not  feel  confident,  from  what  I  have  seen, 
that  a  simple  refrigerant  treatment,  without  reference  to  the  alkaliz- 
ing of  the  blood,  would  not  prove  equally  efiicient.* 

From  its  property  of  rendering  the  urine  alkaline,  it  may  be  ad- 
vantageously employed  in  cases  attended  with  excessive  deposition 
of  the  urates  in  the  urine,  whether  gouty  or  not;  supposing  an  in- 
dication to  exist  at  the  same  time  for  an  aperient. 

The  dose  as  a  laxative  is  from  two  to  four  drachms,  for  full  cathar- 
tic eflfect  not  less  than  an  ounce;  care  being  taken  that  the  salt  is 
dissolved  before  being  administered. 

The  Seidlitz  poivder,  of  which  the  Rochelle  salt  constitutes  the 
basis,  is  a  preparation  much  employed  as  a  gentle  aperient.  It  con- 
sists of  one  powder,  containing  two  drachms  of  this  salt  and  two 
scruples  of  bicarbonate  of  soda  in  one  paper,  and  another  powder  of 
thirty  grains  of  tartaric  acid  in  another  paper.  The  two  powders 
are  dissolved  separately,  the  former  in  about  two  fluidounces  of 
water,  the  latter  in  one  fluidounce;  and  the  solutions  are  then 
gradually  mixed,  and  taken  in  the  state  of  effervescence.  The  tar- 
taric acid  unites  with  the  soda  of  the  bicarbonate,  of  which  the 
carbonic  acid  escapes,  producing  the  effervescence;  and  the  medi- 
cine, as  taken,  is  a  mixture  of  the  tartrate  of  potassa  and  soda,  with 
tartrate  of  soda.  It  is  an  excellent  refrigerant  laxative,  peculiarly 
adapted  to  cases  in  which  the  stomach  is  delicate  or  irritable.  The 
powder  may  be  repeated  every  four  or  five  hours  till  it  operates; 
and  sometimes  advantage  will  accrue,  in  cases  of  great  irritability 
of  stomach,  or  in  children,  from  giving  fractions  of  a  dose,  repeated 
more  frequently.     In  such  a  case,  when  the  powders  cannot  be  duly 

*  See  a  paper  by  Dr.  John  B.  Chapin  in  N.  Y.  Med.  Times  (iii.  385,  Aug.  1854), 
detailing  the  results  obtained  by  Dr.  Swett  in  the  N.  York  Hospital,  and  another  by 
Dr.  John  T.  Metcalfe,  in  the  same  journal  (v.  i.  October,  1855),  giving  an  account  of 
nineteen  cases  of  acute  rheumatism  under  his  own  care  in  the  same  hospital,  and 
sixteen  others  under  the  care  of  Drs.  Griscom  and  Bulkley,  in  all  thirty-five  cases, 
of  which  only  two  were  not  benefited  by  the  treatment. 
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divided  bj  weight,  the  object  should  be  effected  by  dissolving  each 
powder  in  a  certain  number  of  measures  of  water,  and  mixing  one 
or  an  equal  number  of  measures  from  each  solution.  To  render 
them  more  agreeable  to  the  taste,  one  of  the  solutions  may  be  sweet- 
ened and  aromatized  before  they  are  mixed. 


VI.  TARTRATE  OF  POTASSA. 

POTASS^  TARTRAS.    U.S.,  Lond.,Ed.,  Bui. 
Syn.   Soluble  Tartar. 

Preparation  and  Comjjositiofi.  Soluble  tartar  is  made  by  saturat- 
ing the  excess  of  tartaric  acid  in  bitartrate  of  potassa,  by  means  of 
carbonate  of  potassa;  the  same  plan  of  proceeding  precisely  being 
followed  as  in  the  preparation  of  the  preceding  salt.  One  equivalent 
of  the  bitartrate  is  thus  converted  into  two  of  the  tartrate,  which 
consists  of  one  equivalent  of  tartaric  acid  and  one  of  potassa,  with- 
out water  of  crystallization. 

Projjerties.  Instead  of  being  allowed  to  crystallize,  as  directed 
in  the  U.  S.  formula,  the  solution  is  generally  evaporated  to  dryness; 
the  salt  being  stirred  towards  the  close  of  the  process,  in  order  to 
cause  it  to  granulate.  Hence,  as  found  in  commerce,  tartrate  of 
potassa  is  almost  always  in  the  form  of  a  powder,  more  or  less  granu- 
lar. When  crystallized,  it  has  the  shape  of  irregular  hexagonal 
prisms  with  dihedral  summits.  In  either  form,  it  is  white,  inodor- 
ous, of  a  saline,  bitterish,  and  very  disagreeable  taste,  very  soluble 
in  water,  nearly  insoluble  in  alcohol,  and  deliquescent  on  exposure 
to  the  air.  AVhen  heated  to  redness  it  evolves  the  odour  of  caromel, 
and  is  converted  into  carbonate  of  potassa,  which  is  left  behind  with 
charcoal. 

Incompatibles.  Tartrate  of  potassa  is  decomposed  by  most  of  the 
acids  and  acidulous  salts,  which  reconvert  it  into  the  bitartrate  by 
taking  half  of  its  base.  Its  solution  yields  precipitates  of  insoluble 
tartrates  with  the  soluble  salts  of  lime,  baryta,  and  lead. 

Medical  Properties  and  Uses.  This  salt  was  known  in  pharmacy 
about  two  centuries  since,  and  was  formerly  more  used  than  at  pres- 
ent, having  been  superseded  by  others  more  energetic  and  less 
unpleasant.  It  has  the  ordinary  properties  of  the  saline  cathar- 
tics, and  may  be  employed  for  the  same  purposes.  Like  Rochelle 
salt,  it  has  the  property,  when  taken  in  small  and  repeated  doses, 
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of  rendering  the  urine  alkaline.  It  has  also  the  property  of  dimin- 
ishing the  griping  eifect  of  senna,  and  has  been  especially  recom- 
mended as  an  addition  to  the  infusion  of  that  cathartic.  The  dose 
as  an  aperient  is  from  one  to  four  drachms,  as  a  purge  from  half  an 
ounce  to  an  ounce. 


VII.  PHOSPHATE  OF  SODA. 

SOD.^  PHOSPHAS.  U.S.,Lond.,Ed.,Duh. 

Preparation  and  Composition.  In  the  preparation  of  this  salt, 
bones  are  first  calcined,  and  then  treated  with  sulphuric  acid  and 
a  little  water.  The  acid  takes  the  greater  part  of  the  lime  of 
the  phosphate  of  lime  of  the  bones,  forming  insoluble  sulphate  of 
lime,  and  leaving  the  remainder  combined  with  a  great  excess  of 
phosphoric  acid,  in  the  state  of  a  soluble  superphosphate  of  lime, 
which  is  dissolved  out  of  the  mass  by  boiling  water.  To  the  solu- 
tion of  superphosphate  of  lime  thus  obtained,  after  due  concentra- 
tion, a  hot  solution  of  carbonate  of  soda  is  gradually  added,  so  long 
as  effervescence  is  produced.  The  carbonic  acid  of  the  carbonate 
escapes,  and  the  soda,  combining  with  the  excess  of  phosphoric  acid, 
forms  a  soluble  phosphate  of  soda;  while  the  neutral  phosphate  of 
lime  to  which  the  superphosphate  has  been  reduced,  being  insoluble, 
is  precipitated.  The  liquor  being  filtered  while  hot,  deposits,  on 
cooling,  the  phosphate  of  soda  in  crystals.  The  salt  obtained  is  the 
tribasic  phosphate,  consisting  of  one  equivalent  of  acid,  two  of  soda, 
one  of  basic  water,  and  twenty-four  of  water  of  crystallization. 

Properties.  Phosphate  of  soda,  when  recently  crystallized,  is  in 
large,  finely  transparent,  oblique,  rhombic  prisms,  which,  however, 
rapidly  effloresce  on  exposure,  and  become  white  and  opaque.  It  is 
inodorous,  and  has  a  purely  saline,  not  disagreeable  taste,  very  similar 
to  that  of  common  salt,  though  much  feebler.  It  is  soluble  in  four 
parts  of  cold  and  two  of  boiling  water,  and  is  nearly  insoluble  in 
alcohol.  In  consequence  of  its  efflorescence,  it  gradually  becomes 
stronger,  in  the  same  dose,  if  exposed  to  the  air;  and,  as  the  water 
of  crystallization  amounts  to  nearly  two-thirds  of  the  weight  of  the 
crystals,  it  is  obvious  that  the  degree  to  which  the  efflorescence  has 
proceeded  should  be  considered  in  regulating  the  dose.  When  heated 
moderately,  the  crystals  melt,  and  give  out  their  water  of  crystal- 
lization ;  and,  if  the  heat  be  pushed  to  redness,  part  also  with  their 
basic  water,  being  converted  into  a  white  mass,  which  is  the  pyro- 
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pJwspJiate  of  soda.  When  thus  dried,  the  salt  loses  62.3  per  cent, 
of  water. 

Incompatihles.  Phosphate  of  soda  is  incompatible  with  the  solu- 
ble salts  of  lime,  and  with  most  of  the  neutral  metallic  salts,  forming 
insoluble  phosphates  with  the  bases. 

Medical  Properties  and  Uses.  This  salt  was  first  introduced  into 
use  as  a  medicine  by  Dr.  George  Pearson,  of  London,  about  the 
beginning  of  the  present  century.  It  has  all  the  general  properties 
of  the  saline  cathartics,  though  less  efficient  than  some  of  them.  Its 
chief  recommendation  is  its  simple  saline  taste,  which  enables  it  to 
be  taken,  when  the  other  salts  might  be  rejected,  and  even  to  be 
administered  to  a  patient  without  his  own  knowledge,  by  substitut- 
ing it  for  common  salt.  The  condition,  then,  under  which  it  is 
specially  indicated,  is  the  existence  of  an  insuperable  aversion  of 
the  patient,  or  an  obstinate  resistance  of  the  stomach  to  the  ordinary 
saline  cathartics,  when  these  are  called  for  by  the  symptoms. 

Possessing,  in  its  phosphoric  acid,  a  material  essential  to  the  con- 
stitution of  the  system,  it  has  been  theoretically  supposed  that  it 
might  be  advantageously  used  in  affections  characterized  by  a  de- 
ficiency of  that  material,  such  as  mollities  ossium,  rickets,  disor- 
dered nutrition  with  deficiency  of  the  phosphates  in  the  urine,  and 
scrofulous  and  tuberculous  disease,  in  which  a  similar  deficiency  is 
supposed  to  exist  in  the  tissues.  But,  when  it  is  considered  that, 
in  all  such  cases,  if  the  deficiency  really  exist  in  the  organic  struc- 
tures, it  is  not  from  a  want  of  a  sufficient  supply  of  the  material, 
which  is  always  abundantly  offered  in  the  food,  but  from  a  defective 
power  of  assimilation,  it  will  be  readily  admitted,  that  the  failure  of 
experience  to  confirm  these  favourable  expectations  is  nothing  more 
than  might  have  been  anticipated.  The  probability  is,  that  the  phos- 
phate of  soda  is  capable  of  answering  the  purposes  to  which  the 
saline  cathartics  generally  are  adapted,  and  nothing  more. 

The  dose  of  the  salt  is  one  or  two  ounces ;  the  proportion  of  water 
being  so  great  as  to  render  the  real  amount  of  saline  matter  in  the 
crystals  relatively  small,  and  the  dose  consequently  larger  than  of 
most  other  medicines  of  the  class.  It  is  said  that  a  dose  of  it  may 
be  given  dissolved  in  a  bowl  of  soup  or  gruel,  and  the  patient  not  be 
aware  that  he  is  taking  anything  more  than  common  salt  with  his 
food. 
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VIII.  SOLUTION  OF  CITRATE  OF  MAGNESIA. 
LIQUOR  MAGNESIA  CITRATIS.  U.S. 

Preparation.  Though  tlie  solid  citrate  of  magnesia  may  he  pre- 
pared without  difficulty  by  a  direct  combination  of  its  constituents, 
yet  it  has  not  been  introduced  into  any  officinal  code,  nor  indeed  into 
extensive  use;  a  preference  being  given  to  the  liquid  form,  in  which 
the  accessaries  of  the  preparation,  as  officinally  directed,  recommend 
it  strongly  to  a  squeamish  taste  and  delicate  stomach. 

According  to  the  directions  in  the  second  edition  of  the  U.  S. 
Pharmacopoeia  of  1850,  the  solution  is  prepared  by  dissolving  mag- 
nesia in  an  excess  of  solution  of  citric  acid;  filtering  into  a  strong 
glass  bottle  of  the  capacity  of  twelve  fluidounces,  into  which  a  por- 
tion of  syrup  of  citric  acid  had  been  previously  introduced;  then 
adding  a  little  bicarbonate  of  potassa,  with  sufficient  water  nearly  to 
fill  the  bottle,  which  must  be  tightly  corked,  and  secured  by  twine ; 
and  lastly,  shaking  occasionally  till  the  bicarbonate  is  dissolved. 
The  first  liquid  introduced  into  the  bottle,  after  the  syrup  of  citric 
acid  intended  to  give  an  agreeable  flavour  to  the  preparation,  is  a 
solution  of  citrate  of  magnesia  with  an  excess  of  citric  acid,  which 
excess  reacts  upon  the  subsequently  introduced  bicarbonate  of 
potassa,  producing  a  portion  of  citrate  of  potassa,  while  the  separ- 
ated carbonic  acid  is  retained  in  the  liquid,  and  renders  it  brisk  and 
effervescing.  The  preparation,  therefore,  is  simply  a  solution  of 
citrate  of  magnesia,  with  a  little  citrate  of  potassa,  in  water  impreg- 
nated with  carbonic  acid,  and  agreeably  flavoured.  The  substitu- 
tion of  bicarbonate  of  potassa,  at  the  close  of  the  process,  for  the 
carbonate  of  magnesia  formerly  employed,  is  to  render  the  liquid 
clear ;  and  the  resulting  citrate  of  potassa  is  not  injurious. 

Properties.  The  solution  of  citrate  of  magnesia  thus  prepared  is 
a  colourless  liquid,  effervescing  when  poured  out  of  the  bottle,  and 
of  an  agreeable  acidulous  taste.  When  long  kept,  it  is  apt  to  de- 
posit an  insoluble  form  of  citrate  of  magnesia,  and  to  be  weakened 
proportionably.  The  citrate  of  magnesia  contained  in  the  solution 
is  probably  the  tribasic  citrate,  consisting  of  one  equivalent  of  acid 
and  three  of  base;  and  the  quantity  in  each  bottle  is  about  an  ounce 
of  the  anhydrous  salt.  A  similar  preparation  may  be  made  by  dis- 
solving the  solid  citrate  in  water,  flavoured  with  lemon  syrup,  and 
then  introducing,  from  the  fountain,  as  much  carbonic  acid  water  as 
may  render  the  solution  sufficiently  effervescent. 
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Medical  Properties  and  Uses.  This  is  an  elegant  aperient,  havino- 
the  usual  properties  of  the  saline  cathartics,  and  in  large  doses 
capable  of  operating  efficiently.  It  is,  however,  incapable  of  supply- 
ing the  place  of  sulphate  of  magnesia  as  an  antiphlogistic  remedy, 
and  should  not  be  substituted  for  it  in  cases  requiring  energetic 
treatment.  But,  when  the  object  is  simply  to  evacuate  the  bowels, 
and  at  the  same  time  produce  a  moderately  refrigerant  effect,  it  may 
be  employed  with  propriety,  in  all  cases  in  which  its  excess  of  acid 
may  not  be  contra-indicated.  It  is  peculiarly  adapted  to  cases  in 
which  the  stomach  is  very  delicate  or  irritable,  and  is  usually  pre- 
ferred by  patients  to  any  other  saline  cathartic,  on  account  of  the 
agreeable  taste.  For  full  purgative  effect,  the  whole  contents  of  a 
bottle  containing  twelve  fluidounces  are  required;  but  simply  as 
an  aperient,  one-half,  or  one-third  of  the  quantity  will  generally  be 
sufficient.  When  the  contents  of  the  bottle  are  only  partially 
removed,  it  should  be  immediately  well  corked,  and  kept  in  an 
inverted  position,  standing  upon  the  cork. 


c.  Mercurial  Purgatives. 

Most  of  the  mercurial  preparations  will  occasionally  act  on  the 
bowels;  but  only  two  are  habitually  used  for  the  purpose,  namely, 
calomel  and  the  mercurial  pill;  and  of  these,  only  the  former  can 
be  strictly  considered  as  belonging  to  the  cathartics;  the  latter  being 
very  seldom  administered,  with  a  view  to  its  action  on  the  bowels, 
except  in  connection  with  some  one  or  more  of  the  more  certain 
cathartics,  which  are  necessary  to  secure  its  effect.  We  may,  there- 
fore, confine  ourselves  to  the  consideration  of  calomel,  and  of  this 
simply  as  a  cathartic;  as  upon  all  other  points  it  has  been  fully 
considered  already,  or  will  be  hereafter. 


MILD  CHLORIDE  OF  MERCURY  or  CALOMEL. 

HYDRARGYRI  CHLORIDUM  MITE.  Z7..S'.  — Hydrargyri 
Chloridum.  Lond.  —  Calomelas.  JEd.,Dub. 

Effects.  —  In  a  dose  varying  from  five  to  twenty  grains,  calomel 
generally  operates  briskly  as  a  cathartic,  producing  copious  bilious 
stools,  which,  when  the  dose  has  been  somewhat  large,  are  usually 
of  a  dark-brown  colour,  often  approaching  to  black,  though  yellow 
in  thin  layers,  and  of  a  peculiar  characteristic  odour.     In  smaller 
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doses,  the  medicine  acts  as  a  laxative;  and  the  stools,  instead  of 
being  dark,  are  now,  for  the  most  part,  of  a  bright  bilious  yellow. 
In  some  instances,  especially  in  children,  they  are  green.  It  is  not 
difficult  to  explain  these  different  appearances.  When  the  bile  is 
eliminated  in  moderate  excess,  by  small  doses  of  the  medicine,  it  has 
its  normal  colour  of  yellow.  When  produced  in  great  excess,  under 
a  powerful  stimulus  to  the  liver,  it  is  dark-brown,  in  consequence  of 
the  concentration  of  its  colouring  matter,  but  becomes  yellow  if 
diluted,  or  viewed  in  thin  layers  by  transmitted  light.  If  it  meet 
with  an  acid  in  the  bowels,  it  is  rendered  green,  and  this  is  particu- 
larly apt  to  be  the  case  in  children. 

The  purgative  action  of  calomel  is  usually  slow.  If  taken  at  bed- 
time, it  will  frequently  not  operate  until  morning;  and  generally 
from  five  to  eight  hours  elapse  before  any  decided  effect  is  experi- 
enced. In  most  cases,  its  operation  is  sufficiently  easy,  with  little 
or  no  inconvenience  to  the  patient;  but  frequently  a  little  nausea 
and  griping  pain  are  felt,  about  the  time  that  purgation  commences, 
or  a  little  before.  It  very  rarely  produces  any  immediate  evidence 
of  irritation  of  stomach. 

But,  though  thus  efficient  and  generally  moderate,  it  is,  in  a  rela- 
tively few  instances,  very  much  otherwise.  I  do  not  now  refer  to 
those  cases  in  which  the  medicine  may  be  impure  from  contamina- 
tion with  corrosive  sublimate,  or  may  be  administered  with  sub- 
stances calculated  to  render  it  poisonous,  as  muriate  of  ammonia  or 
nitromuriatic  acid.  Given  in  this  manner,  it  may  be  violently 
irritant  in  any  case.  But  the  instances  I  now  have  in  view  are 
those  in  which  the  medicine  is  given  in  its  perfectly  normal  state, 
and  without  improper  accompaniment.  This  violent  action  of  calomel 
is  confined  to  comparatively  few  individuals,  and  is  connected  with 
constitutional  peculiarity  or  idiosyncrasy,  as  it  is  the  same  with  them 
under  all  circumstances.  These  persons  have  constitutionally  a 
strong  susceptibility  to  the  purgative  action  of  the  medicine.  The 
dose  which,  in  most  persons,  operates  kindly,  occasions  in  them 
vomiting  and  purging  of  bile,  with  excessive  nausea,  and  severe 
spasmodic  pain  in  the  stomach  and  bowels;  in  fact,  a  complete  attack 
of  cholera  morbus,  which,  however,  so  far  as  I  have  observed,  always 
subsides  in  a  few  hours,  or  may  be  checked  by  the  administration  of 
an  opiate.  In  these  same  individuals,  a  small  dose,  as  a  grain,  or 
even  half  a  grain,  will  operate  once  or  more  on  the  bowels,  producing 
bright  bilious  discharges,  and  with  no  great  inconvenience,  but  still 
some  griping  pain,  and  feelings  of  nausea  or  sinking  in  the  epigas- 


CHAP.  I.]  CALOMEL  AS  A  CATHARTIC.  545 

trium.  This  peculiar  susceptibility  I  have  known  to  be  hereditary. 
In  all  these  cases,  the  unpleasant  effects  are  not  produced  for  several 
hours,  proving  that  they  are  not  the  result  of  a  direct  irritant  action 
of  the  calomel  on  the  gastric  mucous  membrane,  but  arise  probably 
from  the  bile  thrown  out  into  the  duodenum. 

A  peculiarity  of  the  purgative  operation  of  calomel  is,  that  it  is 
not  increased  by  an  increase  of  the  dose  after  a  certain  point.  Up 
to  that  point,  it  obeys  the  general  law  of  acting  in  proportion  to  its 
dose ;  but,  when  the  quantity  has  been  ascertained  capable  of  pro- 
ducing the  full  cathartic  effect,  it  may  be  almost  indefinitely  in- 
creased, without  any  or  with  very  little  increase  of  the  discharges; 
and,  indeed,  the  effect  is  sometimes  lessened.  It  will  be  seen,  when 
we  come  to  the  consideration  of  the  mode  in  which  calomel  acts  as  a 
purge,  that  this  peculiarity  can  be  satisfactorily  explained. 

Another  interesting  point  is  that  neither  this,  nor  any  other  pre- 
paration of  mercury,  is  disposed  to  operate  specially  on  the  bowels 
when  admitted  into  the  system  through  the  outer  surface. 

Occasionally,  when  taken  as  a  purgative,  calomel  will  salivate. 
This  is  not  apt  to  happen  when  it  operates  well  upon  the  bowels, 
and,  therefore,  occurs  less  frequently  from  large  than  small  doses. 
But  there  are  individuals  peculiarly  susceptible  to  the  constitutional 
influence  of  mercury,  who  are  always  salivated  by  calomel  in  purga- 
tive doses,  whether  given  alone  or  in  combination  with  other  cathar- 
tics. One  of  the  worst  cases  of  ptyalism  I  ever  witnessed  was  pro- 
duced by  eight  grains,  given  as  a  purge  to  a  female  affected  with 
erysipelas.  For  such  persons  mercurials  should  be  prescribed  with 
great  caution,  and  in  very  small  doses. 

Children  require  much  larger  doses  of  calomel  as  a  purgative, 
proportionably,  than  adults.  A  quantity  which  will  generally 
operate  readily  on  a  grown  person,  will  often  scarcely  act  on  a  child 
two  years  old,  unless  aided  by  other  cathartics.  Generally  speaking, 
calomel  acts  mildly,  though  effectually,  on  children.  In  a  very  few 
instances,  when  it  has  failed  to  purge,  I  have  known  it  to  produce 
a  slight  ptyalism  in  infants;  but  this  is  extremely  rare.  In  two 
or  three  cases,  it  has  seemed  to  me  to  be  the  cause  of  ulcers  in 
the  mouth,  in  children  from  one  to  three  years  old,  when  due 
caution  was  not  observed  to  secure  a  purgative  effect  by  the  subse- 
quent administration  of  castor  oil;  but  the  ulcers  healed  without 
difficulty,  and  no  evil  resulted.  As  to  the  fears  entertained  of  de- 
formity of  the  limbs,  spinal  disease,  white  swellings,  etc.,  I  believe 
they  are  quite  chimerical.  It  is  highly  prabable  that  these  affections 
VOL.  II.— 35 
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have  occurred  in  children  to  -whom  a  dose  of  calomel  had  once  been 
given ;  but  they  might  as  justly  be  ascribed  to  a  dose  of  magnesia, 
or  rhubarb,  or  castor  oil,  or  even  more  justly  to  the  milk  of  the 
mother,  which  the  child  takes  every  day.  Out  of  hundreds  of  in- 
fantile cases,  in  which  I  have  seen  calomel  purges  administered,  I 
have  in  no  one  instance  known  of  any  permanent  injury. 

Mode  of  Operating.  —  In  itself,  calomel  can  scarcely  be  con- 
sidered as  irritant.  This  would  seem  to  be  a  necessary  consequence 
of  its  insolubility.  Hence  its  want  of  acrid  taste,  and  the  absence 
of  all  evidence  of  irritation,  for  some  time  after  it  has  been  taken 
into  the  stomach.  The  probability  is  that,  simply  as  calomel,  it  is 
perfectly  bland  when  in  contact  with  the  alimentary  mucous  mem- 
brane. But,  in  consequence  probably  of  the  presence  of  chlorides 
in  the  contents  of  the  canal,  it  slowly  forms  small  portions  of  the 
soluble  double  chlorides  of  mercury  and  the  alkaline  metals,  as  shown 
by  Mialhe  (see  page  292),  which  are  sooner  or  later  absorbed,  but, 
while  still  in  the  canal,  must  prove  somewhat  irritant  to  the  mucous 
surface.  It  is  not  impossible  that  calomel  may  in  this  way,  in  some 
degree,  act  as  a  cathartic;  but  I  believe  that  its  influence  on  the 
bowels  depends  chiefly  on  another  cause. 

It  is  very  rare  that  the  stools  produced  by  calomel  are  not  highly 
bilious;  and  the  most  probable  view  of  its  purgative  action  is,  I 
think,  that  the  bile  which  it  causes  to  be  poured  into  the  duodenum 
is  the  real  purgative.  We  know  well  that  an  excess  of  bile  in  the 
bowels,  resulting  from  morbid  causes,  purges,  and  not  unfrequently 
also  vomits,  as  in  bilious  diarrhoea  and  cholera  morbus.  Its  presence 
in  the  same  place,  under  the  influence  of  calomel,  must  be  followed 
by  the  same  results. 

It  is  an  interesting  question  how  calomel  acts  in  producing  this 
increase  of  the  bilious  secretion.  Some  suppose  that  it  is  merely  by 
irritating  the  orifices  of  the  biliary  ducts,  and  the  neighbouring  mu- 
cous membrane,  upon  the  general  principle,  that  an  irritation  of  the 
surface,  upon  which  the  outlet  of  a  gland  opens,  causes  an  increased 
action  of  the  gland,  as  food  in  the  mouth  causes  an  increased 
flow  of  saliva.  But,  if  this  were  the  true  mode  of  action,  other  irri- 
tants should  have  the  same  eff"ect ;  and  gamboge,  elaterium,  and  other 
drastics  should  be  more  powerful  cholagogues  than  calomel;  whereas 
it  is  very  doubtful  whether  they  produce  any  specific  effect  whatever 
on  the  liver.  A  much  more  reasonable  supposition  appears  to  me  to 
be,  that  the  calomel,  as  fast  as  rendered  soluble  in  the  stomach  and 
bowels,  is  taken  up  by  the  radicals  of  the  portal  veins,  and  thus  con- 
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veyed  immediately  to  the  liver.  It  has  been  proved,  by  experiment, 
that  foreign  substances  in  the  stomach  and  bowels  find  a  much  more 
ready  entrance  into  the  circulation,  through  the  portal  veins,  than 
through  the  lymphatics  or  lacteals ;  and  there  can  be  little  doubt 
that  this  is  the  case  with  the  mercurial.  Distributed,  then,  through 
the  liver,  and  brought  into  immediate  contact  with  the  cells  of  the 
acini,  it  excites  these  to  increased  action,  and  thus  produces  the 
great  excess  of  bile  characteristic  of  its  operation. 

We  can  thus  account  for  the  fact  that  calomel  is  much  less  apt  to 
salivate  when  it  purges.  It  might  be  supposed  that  this  was  owing 
to  the  discharge  of  the  calomel  itself  from  the  bowels,  and,  no  doubt, 
this  is  one  cause;  but  I  believe  a  stronger  is  that,  when  absorbed  and 
conveyed  into  the  liver,  it  is  thrown  off  by  the  secreted  bile,  and  thus 
prevented  from  gaining  access  to  the  system.  When  the  liver  does 
not  respond  to  this  influence,  either  from  the  minute  amount  of  the 
mercurial  absorbed,  or  from  its  own  insusceptibility,  the  medicine 
passes  onward  into  the  general  circulation,  and  affects  the  system. 
When  calomel  does  not  purge,  there  is  a  want  of  responsive  action 
of  the  liver,  and  hence  it  often  salivates.  Some  persons  are  not 
readily  purged  by  the  medicine,  but  are  proportionably  more  easily 
ptyalized;  others  are  purged  very  readily,  and  by  minute  quantities; 
and  I  have  noticed  that  it  was  difficult  to  bring  the  systems  of  the 
latter  under  the  influence  of  mercury  given  by  the  mouth. 

The  excessive  susceptibility  occasionally  exhibited  to  an  irritant 
influence  on  the  stomach  and  bowels,  already  alluded  to,  may  be 
readily  explained  upon  these  principles.  In  these  cases,  it  may  be 
remembered  that  the  irritation  is  not  felt  until  several  hours  after 
the  medicine  has  been  taken.  This  would  not  be,  if  the  irritation 
were  direct  on  the  mucous  membrane.  When  the  vomiting,  purging, 
and  spasmodic  pains  come  on,  the  matters  discharged  are  highly  bil- 
ious, and  the  phenomena  almost  precisely  like  those  of  severe  bilious 
diarrhoea  or  cholera.  It  is  thus  the  acrid  bile  that  produces  the  irri- 
tation. The  fact,  then,  appears  simply  to  be,  that,  in  tl^ese  persons, 
the  liver  is  extremely  sensitive  to  the  action  of  the  absorbed  mercu- 
rial, so  that  a  quantity  which,  in  an  ordinary  individual,  would  in  no 
degree  sensibly  affect  the  secretory  function,  in  them  acts  on  it 
powerfully.  I  have  already  stated  that  half  a  grain  of  calomel  will 
in  these  persons  almost  always  act  as  a  laxative,  with  bilious  stools; 
and  it  is  in  patients  of  this  kind,  that  I  have  repeatedly  failed  in  any 
attempts  at  salivation  through  the  alimentary  canal. 

We  can  also,  upon  this  principle,  understand  why  the  mercurials, 
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applied  externally,  do  not  as  a  general  rule  purge.  The  medicine, 
upon  entering  into  the  circulation,  does  not  pass  through  the  liver, 
and  reaches  that  organ  only  as  it  does  all  other  parts  of  the  body, 
through  the  arteries.  The  quantity,  therefore,  carried  into  the  liver 
is  insufficient  materially  to  affect  its  secretory  function;  which,  more- 
over, may  be  less  responsive  to  excitants  reaching  it  through  the 
general  circulation,  than  to  those  brought  to  it  by  the  portal  vein, 
which  probably  supplies  it  mainly  with  material  for  secretion. 

Another  important  fact  is  explicable  upon  the  principles  here  laid 
down.  It  has  been  stated  that,  beyond  a  certain  dose  of  calomel, 
which,  however,  may  vary  for  different  individuals,  and  for  the  same 
individual  at  different  times,  an  increase  of  the  medicine  is  not 
attended  with  an  increase  of  effect.  Thus  10  or  15  grains  will  act 
■as  vigorously  as  a  drachm,  or  an  ounce.  It  will  be  recollected  that 
only  that  portion  of  the  calomel  which  is  dissolved  in  the  alimentary 
canal  really  operates;  whether  by  a  direct  action  on  the  membrane, 
or  through  the  liver  by  absorption.  Now  the  quantity  dissolved  is 
limited,  as  proved  by  Mialhe,  by  the  amount  of  the  chlorides  present 
in  the  canal.  If  this  is  small,  no  matter  how  large  the  dose  of  the 
calomel,  the  effect  will  be  small ;  if  large,  the  effect  will  be  propor- 
tionate to  the  quantity,  until  the  whole  converting  power  of  the 
chlorides  is  exhausted,  after  which  the  calomel  becomes  inert.  Thus, 
if  there  be  any  chloride  present,  a  small  dose  of  calomel  will  operate 
to  the  full  extent  of  its  quantity;  while  a  larger  quantity  will  be 
limited  in  its  effects  by  the  amount  of  chlorides ;  and  as  these  may 
be  supposed  to  differ  in  different  persons,  and  in  the  same  person  at 
different  times,  it  is  understood  how  the  greatest  effect  of  the  calomel 
must  also  vary. 

The  comparative  insusceptibility  of  children  to  the  purgative 
operation  has  been  explained  in  the  same  way.  It  is  supposed  that, 
from  the  character  of  their  diet,  or  other  cause,  there  is  apt  to  be 
less  of  the  chlorides  in  their  stomach  and  bowels  than  in  those  of 
adults.  There  is  consequently  less  of  the  calomel  rendered  soluble, 
and  proportionably  less  purgative  action. 

Poisonous  Effects. — Much  has  been  said  of  the  poisonous  effects 
of  calomel.  In  numerous  instances,  even  in  moderate  doses,  it  is 
asserted  by  some  writers  to  have  produced  the  most  alarming  symp- 
toms, and  sometimes  to  have  occasioned  death ;  and,  in  very  large 
doses,  has  been  accused  of  exercising  the  most  murderous  powers. 
Yet  authorities  more  numerous,  and  quite  as  authentic,  can  be 
adduced  in  favour  of  its  harmlessness  in  large  quantities;  and,  in 
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this  country,  every  physician  knows  that  it  has  been  given  in  doses 
of  a  scruple,  a  drachm,  several  drachms,  an  ounce  even,  by  adven- 
turous practitioners,  without  obvious  injury.  I  have  been  told  of  one 
case  of  acute  disease,  in  the  course  of  which  a  pound  was  employed, 
without  any  reason  to  suppose  that  it  hastened  the  fatal  issue.  Can- 
not these  discrepancies  be  reconciled  ?  The  reader  who  has  atten- 
tively perused  the  preceding  observations  upon  the  effects  and  mode 
of  action  of  calomel,  is  I  think  furnished  with  a  clue  which  may  lead 
him  out  of  this  labyrinth  of  contradictions.  I  have  not  the  least 
doubt,  that  much  of  what  has  been  said  on  the  injurious  effects  of 
calomel  has  been  the  result  of  partial  or  prejudiced  observation, 
often  ascribing  the  consequences  of  disease,  or  merely  accidental 
coincidences  from  other  causes,  to  the  use  of  this  remedy.  I  cannot 
but  think  so ;  because,  in  the  course  of  a  practice  extending  through 
a  period  of  more  than  forty  years,  during  which  I  must  have  pre- 
scribed calomel,  and  seen  it  prescribed  to  thousands,  I  cannot  recall 
a  single  instance,  within  my  own  personal  experience  or  observation, 
not  only  of  any  fatal  effect,  but  of  any  serious  permanent  injury 
from  its  use.  Yet  nothing  is  more  certain  than  that  fatal  effects 
have  sometimes  been  produced  by  it;  that,  in  a  large  number  of 
cases,  it  has  brought  patients  into  states  of  greater  or  less  danger; 
and  that,  in  a  few  of  these,  there  has  been  left  behind,  after 
recovery,  serious  deformity  of  the  face,  and  perhaps  other  permanent 
injury.  It  will  be  understood  that  I  am  here  considering  calomel  as 
employed  in  purgative  doses,  and  without  a  view  to  its  systemic 
effects,  of  which  enough  has  been  said  under  mercury  as  an  alterative. 
When  calomel  has  produced  dangerous  or  fatal  irritation  or 
injiamynation  of  the  alimentary  mucous  membrane,  the  result  may 
be  ascribed  either  1.  to  its  containing  a  considerable  proportion  of 
corrosive  sublimate,  2.  to  its  being  administered  shortly  after,  or  at 
the  same  time  with  muriate  of  ammonia,  nitromuriatic  acid,  or  other 
agent  capable  of  rendering  it  soluble  in  the  gastric  liquids,  or  3.  to 
the  accidental  presence  of  a  large  and  abnormal  quantity,  in  the 
stomach  and  bowels,  of  the  alkaline  chlorides,  under  circumstances 
favourable  to  the  rapid  chemical  change  in  the  calomel,  already  re- 
ferred to.  It  is  obvious  that  it  is  the  last  only  of  these  sources  of 
injury  that  may  not  be  avoided  with  due  care;  and  even  this  is  so 
rare  an  event,  if  we  are  to  decide  upon  the  grounds  of  experience, 
that  no  injury  need  be  apprehended,  with  a  moderate  observance  of 
the  ordinary  rules  of  prudence.  The  change  is  effected  slowly  by 
these  agents  as  they  exist  in  the  stomach  and  bowels,  and,  if  proper 
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attention  is  paid  to  the  warnings  given  in  any  particular  case,  all 
danger  may  be  avoided  by  free  purgation  with  castor  oil  or  sulphate 
of  magnesia.  I  do  not  here  consider  the  danger  of  hypercatharsis, 
to  which  every  patient  of  an  ignorant  or  reckless  practitioner  is 
liable,  from  an  abuse  of  this,  as  of  any  other  energetic  purgative. 

Another  danger  from  calomel  is  that,  instead  of  operating  upon 
the  bowels,  it  may  violently  affect  the  system,  and  operate  destruc- 
tively through  excessive  inflammation  of  the  mouth  and  neighbour- 
ing parts,  or  great  disturbance  of  the  vital  functions.  This  is,  I 
believe,  a  much  more  serious  source  of  evil  than  the  preceding.  No 
practitioner  who  uses  calomel  at  all  as  a  purgative  is  absolutely  secure 
against  these  results;  for  the  susceptibility  in  some  individuals  is  so 
great,  that  the  smallest  quantity  ever  used  with  a  view  to  cathartic 
effect,  may  induce  in  them  severe  ptyalisra.  Yet,  with  due  caution, 
not  only  in  the  use  of  the  medicine,  but  in  making  inquiries  as  to  the 
constitutional  peculiarities  of  individuals  in  this  respect,  the  danger 
is  so  diminished  as  to  be  almost  infinitely  small;  and  it  should  not  be 
allowed  to  weigh,  for  a  moment,  against  the  great  benefits  to  be 
derived  from  the  medicine. 

The  question  now  suggests  itself,  whether  the  use  of  calomel,  in 
the  large  doses  referred  to,  is  compatible  with  this  due  caution.  I 
think  it  is  not.  Nothing  is  more  true  than  that  they  are  often  given 
with  entire  impunity,  especially  in  those  diseases  of  the  stomach  and 
bowels  for  which  they  have  been  most  frequently  prescribed.  The 
reason  of  this  impunity  is,  obviously,  that  only  a  small  proportion  of 
the  calomel  really  acts,  the  other  being  entirely  inert  as  regards  any 
dynamic  operation,  and  equivalent  only  to  as  much  inert  powder  of 
any  other  kind,  having  the  same  physical  qualities.  The  portion  of 
the  calomel  which  operates  is  only  that  which  is  rendered  soluble, 
and  this  is  limited  by  the  amount  in  the  stomach  and  bowels  of  the 
reagents  calculated  to  render  it  soluble.  Now,  as  a  general  rule, 
there  is  not  enough  of  these  to  do  more  than  to  enable  a  full  dose  of 
calomel  to  act  on  the  bowels  vigorously;  and,  as  a  general  rule, 
therefore,  there  is  no  danger  of  serious  gastro-enteritis.  Moreover, 
still  speaking  in  a  general  way,  the  change  in  the  calomel  which  fits 
it  for  absorption  is  so  slow,  as  not  to  endanger  serious  mischief,  even 
though  the  calomel  should  not  happen  to  be  rapidly  carried  off  by 
purgation.  But  there  are  exceptions  to  these  general  rules.  There 
may  happen  to  be  chemical  agents  enough  in  the  bowels  to  react  on 
much  more  than  the  ordinary  amount  of  calomel,  and  convert  it  into 
a  powerful  irritant ;  and  there  may  happen  also  to  be  an  excessive 
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susceptibility  to  the  constitutional  impression.  There  will,  therefore, 
be  occasional  danger,  from  these  large  doses,  of  serious  gastro-enter- 
itis,  or  hyperemesis  and  hypercatharsis,  or  of  a  dangerous  action  on 
the  mouth  or  the  vital  functions.  This  risk  should  never  be  incurred, 
unless  for  some  highly  important,  and  otherwise  unattainable  end; 
and  it  is  extremely  doubtful,  in  my  mind,  whether  disease  offers  to 
us  any  occasion  of  this  kind.  Induced  by  these  considerations,  I 
have  never  employed  the  excessive  doses  of  calomel  recommended 
by  some  writers,  and  would  not  advise  their  employment  under  any 
circumstances  by  others.  There  will  be  occasion  to  say  more  upon 
this  point,  when  treating  of  the  use  of  large  doses  of  calomel  in 
dysentery  and  cholera. 

Therapeutic  Application. — Calomel  is  peculiarly  called  for  as  a 
purgative,  whenever,  in  connection  with  any  other  demand  for  cathar- 
tic medicine,  there  is  an  indication  for  stimulating  the  secretory  func- 
tion of  the  liver.  This  indication  is  presented  by  diseases  attended 
with  torpor  of  the  liver,  general  portal  congestion,  or  congestion  of 
the  liver  itself,  and  by  those,  moreover,  in  which  it  may  be  desirable  - 
to  deplete  from  the  portal  circulation,  though  not  congested,  or  to 
act  revulsively  towards  the  liver  for  the  relief  of  inflammation  or 
congestion  elsewhere. 

Bilious  remittent  and  yellow  fevers  often  offer  the  indication,  espe- 
cially at  the  commencement ;  the  former  being  very  often  and  almost 
characteristically  associated  with  congestion  of  the  liver,  the  latter 
with  almost  complete  atony  of  the  organ.  A  full  purgative  dose  of 
calomel,  therefore,  or  of  some  cathartic  compound  containing  it,  is 
generally  administered  as  the  commencing  step  in  the  treatment  of 
these  complaints;  and,  in  the  course  of  them,  it  may  sometimes  be 
advisable  to  repeat  the  dose,  when  the  same  conditions  exist;  though 
the  end  is  in  general  better  attained,  in  the  latter  case,  by  the  use 
of  smaller  doses  of  calomel  or  blue  pill,  followed  by  sulphate  of 
magnesia,  or  other  gentle  cathartic.  The  miasmatic  intermittent 
may  also  be  treated  in  the  same  way,  whenever  the  disease  appears 
to  be  complicated  with  similar  conditions  of  the  liver. 

Under  the  name  of  bilious  disorder,  there  often  occurs,  in  the  hot 
seasons,  an  affection  of  the  digestive  organs  characterized  by  uneasi- 
ness of  the  stomach,  defective  appetite,  sometimes  nausea,  a  furred 
tongue,  general  discomfort,  and  often  apparently  causeless  dejection 
of  spirits.  The  eyes  not  unfrequently  have  a  sallow  tinge,  and  the 
bowels  are  torpid,  or  the  discharges  are  light-coloured,  or  dark,  indi- 
cating defective  or  deranged  action  of  the  liver.     Fyll  mercurial 
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purgation  will  generally  entirely  relieve  this  affection,  and  probably 
prevent  the  occurrence  of  some  more  serious  attack,  as  bilious  colic, 
cholera  morbus,  dysentery,  or  jaundice. 

In  all  cases  of  constipation,  with  deficiency  of  bile  in  the  passages, 
a  purgative  dose  of  calomel  may  be  given.  This  condition  often 
precedes  an  attack  of  jaundice,  which  may  thus  be  prevented. 

In  jaundice  itself,  of  the  ordinary  kind,  attended  with  clay-coloured 
passages,  and  bilious  urine,  a  purgative  dose  of  calomel,  alone  or 
combined,  should  be  given  at  the  commencement,  and  occasionally 
repeated  in  the  course  of  the  disease. 

Acute  hepatitis  generally  offers  the  same  indication.  Where  a 
purgative  is  required,  calomel  should  almost  always  be  used,  either 
alone,  or  connected  with  other  cathartics.  In  the  chronic  variety, 
active  purgation  is  seldom  desirable,  and  it  is  rather  the  alterative 
than  the  cathartic  action  of  the  medicine  that  is  wanted. 

In  acute  splenitis,  calomel  should  be  given  at  the  outset,  with  a 
view  to  deplete  from  the  portal  circle,  so  intimately  connected  with 
that  organ. 

Dysentery,  in  its  severer  forms,  presents  the  same  indication  most 
decidedly.  There  is  usually  deficient  secretion  of  bile  in  this  dis- 
ease; depletion  from  the  portal  circulation  is  strongly  called  for; 
and  a  derivative  influence  from  the  colon  and  rectum  to  the  liver, 
through  the  portal  vein,  is  a  not  less  obvious  want  in  the  case. 
Hence,  calomel  has  generally  been  deemed  a  most  important  remedy 
in  this  disease,  and,  in  its  worst  forms,  there  are  few  if  any  more 
effective.  In  cases  of  only  moderate  severity,  the  ordinary  dose  of 
the  mercurial  may  be  sufiicient;  but,  in  the  worst  forms,  a  large  dose 
of  fifteen  or  twenty  grains  may  be  given  at  first,  and  the  medicine 
may  be  repeated  in  smaller  doses  afterwards.  Should  it  salivate,  it 
will  be  all  the  better. 

In  bilious  colic,  calomel  is  strongly  called  for  by  the  congested 
state  of  the  liver,  and,  in  conjunction  with  opium,  is  the  most  im- 
portant remedy  in  the  disease.  It  should  be  given  immediately. 
From  two  to  four  grains  of  opium,  with  from  six  to  twelve  grains 
of  calomel,  may  be  administered  in  divided  doses  at  short  intervals, 
until  the  pain  is  relieved,  and  then  followed  by  castor  oil,  sulphate 
of  magnesia,  or  infusion  of  senna  with  that  salt,  so  as  to  secure 
efficient  action  on  the  bowels.  Colica  pictonum  may  be  treated  in 
the  same  way. 

In  gastritis,  severe  enteritis,  and  peritonitis,  calomel  may  often  be 
advantageously  used  as  a  cathartic,  at  the  commencement  of  the  dis- 
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ease.  To  gastritis  it  is  adapted,  because  among  the  least  irritant  of 
cathartics  to  the  mucous  membrane,  and  the  one  most  likely  to  be 
retained  on  the  stomach.  In  enteritis,  particularly  of  the  variety 
which  affects  the  whole  thickness  of  the  bowel,  or  at  least  extends  to 
the  muscular  coat,  and  thus  induces  constipation,  it  is  recommended 
by  the  same  advantages.  In  both,  as  well  as  in  peritonitis,  it  also 
operates  usefully  by  depleting  from  the  portal  circle,  and  at  the  same 
time  operating  revulsively  to  the  liver.  In  all  these  cases,  it  should 
be  given  either  uncombined,  or  conjoined  with  opium;  and  may  be 
followed  in  due  time,  should  it  not  operate,  by  one  of  the  quicker  of 
the  mild  cathartics,  as  castor  oil,  or  sulphate  of  magnesia. 

In  infantile  diseases,  calomel  is  peculiarly  eflScacious.  It  is  recom- 
mended here  by  its  want  of  unpleasant  taste,  by  its  retention  upon 
the  stomach  when  others  are  rejected,  and  by  the  general  mildness 
of  its  operation.  It  is  useful,  moreover,  in  the  complaints  of  children, 
in  some  way  which  I  cannot  explain,  and  altogether  independently, 
so  far  as  I  can  judge,  of  any  action  upon  the  liver.  Upon  this  point, 
my  experience  scarcely  permits  me  to  doubt.  I  have  often  seen  the 
diseases  of  children  yield  promptly  to  a  dose  of  calomel,  which  have 
refused  to  yield  to  other  cathartics.  In  their  irritative  fevers,  cephalic 
affections,  pectoral  inflammations,  verminose  complaints,  and  various 
disorders  of  the  bowels,  calomel  will  often  act  most  happily.  In 
children  more  than  a  year  old,  it  may  be  given  whenever  an  indica- 
tion exists  for  active  purgation,  and  no  special  indication  is  presented 
for  some  other  cathartic.  Some  apprehend  great  evils  from  it,  and 
shun  it  most  religiously  in  these  cases.  I  cannot  conceive  the  grounds 
of  their  fears.  At  least,  I  can  say  most  truly,  that  I  am  not  aware 
that  I  have  ever  seen  it  do  serious  harm.  It  should,  however,  never 
be  allowed  to  remain  long  in  the  bowels  without  acting;  but  always, 
if  it  do  not  operate  in  six  or  eight  hours,  be  followed  by  castor  oil, 
or  other  quick  and  mild  purgative.  A  good  plan  is  to  give  it  late 
at  night,  and  to  administer  the  other  cathartic  early  in  the  morning 
if  required.     The  calomel  is  best  administered  uncombined. 

Employment  as  a  Supposed  Sedative.  In  epidemic  cholera,  dysen- 
tery, yellow  fever,  etc.,  it  has  been  recommended  in  large  doses  as  a 
sedative  agent.  It  is  asserted  that,  when  given  very  largely  in  these 
cases,  so  far  from  causing  local  or  general  excitement,  it  produces, 
on  the  contrary,  a  remarkable  sedative  effect,  allaying  the  local  irri- 
tation, checking  vomiting  and  purging,  lowering  the  frequency  and 
force  of  the  pulse  and  the  heat  of  skin,  and  greatly  contributing  to 
the  cure.    As  to  the  quantity  administered,  there  have  scarcely  been 
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any  fixed  limits ;  and  experiment  has  run  wild,  in  the  latitude  of 
choice,  which,  according  to  this  theory,  is  permitted  to  the  adven- 
turous practitioner.  The  old  doses  have  heen  quite  disregarded. 
Twenty  grains  every  half  hour,  hour,  or  two  hours  have  been  quite 
within  bounds,  in  cases  of  epidemic  cholera.  Two  drachms  at  the 
beginning,  and  a  drachm  every  hour  or  two  afterwards,  have  been 
given;  and  an  instance  is  recorded,  in  which  thirty  drachms  were 
administered  in  48  hours,  with  moderate  ptyalism  and  recovery;  and 
fifty-three  drachms  in  42  hours,  in  a  fatal  case,  without  observable 
effect.  (Pereira,  Mat.  Med.,  3d  ed.,  p.  854.)  In  this  country,  the 
remedy  has  been  used  in  teaspoonful  doses;  and  I  have  before  men- 
tioned an  instance,  in  which  a  pound  is  said  to  have  been  given  in 
the  course  of  the  disease.  I  have  never  used  calomel  in  this  method, 
and  can  say  nothing  in  regard  to  it  of  my  own  knowledge.  Why  it 
is  generally  safe,  the  reader  can  understand.  Perhaps  only  from  ten 
to  twenty  grains  act  dynamically;  all  the  rest  is  inert.  But  it  does 
not  follow  that  this  inert  portion  may  not  be  operating  advantage- 
ously by  its  physical  properties.  It  is  not  impossible  that,  diffusing 
itself  over  the  mucous  surface,  adhering  everywhere  to  the  villi,  and 
filling  up  the  follicles,  it  may  form  a  protective  coating  for  the  tender 
surface,  which  may  guard  it  against  the  irritating  contents  of  the 
bowels,  as  a  piece  of  caoutchouc,  or  gutta  percha  plaster,  will  pro- 
tect an  external  inflamed  surface,  and  thus  favour  the  subsidence  of 
the  inflammation.  Its  presence  and  weight  may  also  interfere  with 
and  depress  the  function  of  the  irritated  part,  and  thus  check  the 
excessive  secretion.  Upon  similar  principles,  it  is  thought  that  sub- 
nitrate  of  bismuth  restrains  diarrhoea,  and  indeed  cures  the  complaint. 
All  this  may  be  true ;  but  I  doubt  whether  the  advantage  gained  is 
equal  to  the  hazard.  Some  may  be  benefited ;  many  may  be  unaf- 
fected, neither  receiving  good  nor  harm ;  but  there  may  be  some,  as 
before  suggested,  to  whom,  under  certain  circumstances,  the  measure 
may  do  irreparable  injury;  and,  unless  we  had  more  satisfactory  evi- 
dence of  a  good  effected  which  could  be  attained  in  no  other  way,  it 
would  be  the  part  of  prudence  not  to  imitate  the  practice. 

Administration.  The  dose  of  calomel  for  an  adult  is  from  five  to 
twenty  grains ;  for  a  child  two  or  three  years  old,  about  four  grains. 
One  or  two  grains  may  be  given  to  infants  under  a  year.  It  may  be 
administered  in  powder,  mixed  with  syrup  or  molasses,  or  in  the 
form  of  pill,  which  should  be  freshly  made,  so  as  to  be  readily  broken 
up  in  the  liquids  of  the  stomach.  Should  it  not  operate  in  six  or 
eight  hours  at  furthest,  it  should  be  followed  by  another  cathartic, 
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as  castor  oil,  one  of  the  saline  purgatives,  or  senna,  to  hasten  its 
action.  To  insure  its  operation,  and  increase  the  purgative  effect,  it 
is  not  unfrequently  given  in  combination  with  other  cathartics,  as 
rhubarb,  aloes,  jalap,  scammony,  compound  extract  of  colocjnth,  etc. 
It  is  one  of  the  ingredients  of  the  compound  cathartic  pill  (U.S.), 
which  may  often  be  advantageously  employedoi'  chee  diseases  above 
mentioned,  when  calomel  is  indicated.  But  in  viole:..ses  in  which  the 
stomach  is  irritable,  the  calomel  should  be  givith  .lone, 

on 

^4-^ 

V 

3.  Drastics,  or  Drastic  Purges. 

I.  SCAMMONY. 

SCAMMONIUM.  U.S. 

Origin.  Scammony  is  the  concrete  milky  juice  of  the  root  of 
Convolvulus  Seammonia,  a  climbing  perennial  plant  of  Syria  and 
Asia  Minor,  with  a  long  tapering  root,  and  numerous  slender,  twin- 
ing stems.  In  the  collection  of  scammony,  the  root  is  cut  off  ob- 
liquely near  the  top,  and  the  juice,  as  it  exudes,  received  into  small 
shells,  whence  it  is  transferred  into  some  convenient  receptacle,  in 
which  it  is  allowed  to  harden.  In  the  course  of  concretion,  it  prob- 
ably undergoes  a  slight  fermentation,  attended  with  the  production 
of  minute  bubbles  of  air  throughout  its  substance,  which  it  retains 
when  it  becomes  solid.  Very  little,  however,  of  the  pure  concrete 
juice  is  sent  into  the  market.  It  is  almost  always  more  or  less 
mixed  with  foreign  substances,  as  meal,  chalk  or  other  form  of  car- 
bonate of  lime,  gummy  matter,  an  extract  prepared  from  the  plant, 
etc.  This  admixture  is  made  partly  by  the  peasants  who  collect 
the  scammony,  partly  after  it  has  been  brought  into  the  market  of 
Smyrna;  and,  in  the  latter  place,  the  adulteration  is  carried  on  ac- 
cording to  a  regulated  plan,  the  amount  of  impurity  being  graduated 
inversely  to  the  price.  Formerly,  the  better  kinds  were  sold  under 
the  name  of  Aleppo  scammony,  from  the  town  in  the  vicinity  of 
which  the  drug  was  collected;  and  the  inferior  kinds  under  that  of 
Smyrna  scammony,  from  the  place  of  export;  but  this  distinction 
has  been  abandoned,  as  it  no  longer  applies  to  the  drug  existing  in 
the  markets ;  almost  the  whole  that  is  used,  the  better  as  well  as  the 
worse,  coming  from  Smyrna. 

Properties.     Scammony  is  in  two  distinct  forms,  one  of  which, 
supposed  to  be  tolerably  pure,  is  called  virgin  scammony,  the  other, 
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in  "whicli  there  is  almost  always  more  or  less  admixture  of  impurities, 
may  be  denominated  common  scammony. 

Virgin  scammony  is  in  irregular  lumps,  grayish  on  the  outside, 
easily  broken,  with  a  fracture  somewhat  shining,  resinous,  and  of  a 
greenish-black  nnLp-r^  or  grayish-green  becoming  black  on  exposure, 
and  translucent  "^  G-'^c  nicres.  Examined  by  a  magnifying  glass,  it 
is  seen  to  be  full'^stanc  all  -  air-cells. 

Comjnon  scamm  houjii  a  in  circular  cakes,  flat  on  both  sides,  or 
plano-convex,  from  jin  o  six  inches  in  diameter,  and  from  half  an 
inch  to  two  inches  tL  -'  ,  of  different  colour  in  different  specimens, 
some  being  of  a  light  .greenish-gray,  others  ash,  or  olive,  or  slate- 
coloured,  and  sometimes  almost  black.  This  variety  is  com.pact, 
heavy,  hard,  finely  porous,  with  a  fracture  generally  more  or  less 
shining,  though  sometimes  dull,  of  a  grayish  colour,  becoming  darker 
on  exposure,  and  with  translucent  splinters. 

Both  kinds  yield  a  light-gray  powder.  The  smell  is  feeble,  but 
somewhat  like  that  of  old  cheese;  the  taste,  very  slight  at  first,  is 
after  a  time  acrid,  and  sometimes  slightly  bitterish. 

Composition.  Scammony  is  essentially  a  gum-resin,  with  some 
other  unimportant  ingredients.  It  yields  the  gum  to  water,  the 
resin  to  alcohol  or  ether,  and  both  to  diluted  alcohol.  Rubbed  up 
with  water,  it  forms  a  milky  emulsion.  The  activity  of  the  medicine 
resides  exclusively  in  the  resin,  the  proportion  of  which  differs  very 
much  in  the  different  specimens;  amounting  to  90  per  cent,  in  the 
purest  scammony;  but,  in  that  to  be  found  in  the  market,  varying 
from  80  down  to  about  40  per  cent.,  and,  in  the  greatly  adulterated 
specimens,  sinking  to  10  per  cent,  or  lower.  The  proportion  of  resin 
may  be  considered  as  a  test  of  the  strength  and  purity  of  the  drug. 
The  adulteration  with  meal  may  be  detected  by  the  blue  colour  im- 
parted by  the  starch  to  iodine ;  that  with  carbonate  of  lime,  by  effer- 
vescence with  muriatic  acid. 

Substances  have  been  sold  as  scammony  which  were  derived  from 
other  plants,  or  entirely  factitious,  being  made  up  of  materials  not 
existing  in  the  genuine  drug.  One  of  these,  often  designated  as 
Montpellier  scammony ,  is  said  to  be  prepared,  in  the  South  of  France, 
from  the  juice  of  Cynanchum  mo7ispeliacum.  They  are  now,  prob- 
ably, not  to  be  found  in  our  shops. 

Ifeclical  Effects  and  Uses.  Scammony  has  been  employed  from 
the  earliest  records  of  medicine.  It  is  an  energetic,  hydragogue 
cathartic,  generally  producing  more  or  less  griping  when  it  operates, 
sometimes  acting  harshly,  and,  in  over-doses,  capable  of  producing 
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dangerous  inflammation  of  the  gastro-intestinal  mucous  membrane. 
It  is  probable  that  the  gum  qualifies  the  harshness  of  the  resinous 
ingredient,  by  involving  its  particles,  and  thus  mechanically  prevent- 
ing their  full  effect  on  the  surface  of  the  membrane;  and  some  of 
the  additions  made  to  it,  in  its  place  of  production,  viewed  in  the 
same  light,  though  they  render  a  larger  dose  of  the  medicine  neces- 
sary, may  prove  serviceable  by  moderating  its  violence.  Scammony 
is  seldom  administered  alone,  but  generally  with  other  cathartics,  to 
give  them  increased  energy  or  rapidity  of  action.  It  is  occasionally 
combined  with  calomel;  but  is  probably  most  used  as  an  ingredient 
of  the  compound  extract  of  colocynth,  and  consequently  of  the  com- 
pound cathartic  inlls^  of  which  that  extract  forms  a  part.  It  may 
be  employed  whenever  an  energetic  purgative  is  required,  and  there 
is  no  irritability  of  stomach,  or  gastric  or  intestinal  inflammation. 
Its  griping  may  be  obviated,  in  some  degree,  by  giving  aromatics  at 
the  same  time. 

Administration.  The  dose  of  virgin  scammony  is  from  5  to  15 
grains,  that  of  the  common  kind,  from  10  to  30  grains.  The  medi- 
cine is  best  administered  in  emulsion,  made  by  rubbing  it  up  with 
gum  arable  or  almonds,  sugar,  and  one  of  the  aromatic  waters. 
There  are  several  ofiicinal  preparations. 

Compound  Poivder  of  Scammony  (Pulyis  Scammonii  Composi- 
TUS,  Lond.^  Ud.,  Dub.)  is  made  differently  by  the  different  British 
colleges;  the  London  preparation  consisting  of  scammony,  extract  of 
jalap,  and  ginger;  the  Dublin,  of  scammony  and  compound  powder 
of  jalap  (consisting  of  jalap,  cream  of  tartar,  and  ginger);  and  the 
Edinburgh,  of  scammony  and  cream  of  tartar.  But  such  combina- 
tions are,  I  think,  best  left  to  extemporaneous  prescription.  The 
dose  of  these  powders  is  from  ten  to  thirty  grains. 

Confection  of  Scammony  (Confectio  Scammonii)  is  a  preparation 
of  the  London  and  Dublin  Colleges,  made  by  beating  up  powdered 
scammony  with  aromatic  powders  and  syrup.  The  dose  is  from 
thirty  grains  to  a  drachm. 

Alcoholic  Extract  of  Scammony  (Extractum  sive  Resina  Scam- 
monii, Ed.)  is  directed,  by  the  Edinburgh  College,  to  be  made  by 
dissolving  scammony  in  proof  spirit,  and  evaporating  the  alcoholic 
portion  of  the  menstruum.  The  resin  is  then  deposited  from  the 
remaining  watery  portion,  which  is  to  be  poured  off,  and  the  resin 
afterwards  thoroughly  washed  with  boiling  water.  Thus  prepared, 
it  is  of  a  dirty  greenish-brown  colour,  having,  in  a  slight  degree,  the 
smell  of  scammony,  and  its  acrid  taste.     It  is  soluble  in  alcohol, 
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ether,  and  boiling  hot  dihited  alcohol.  The  dose  is  from  five  to  ten 
grains.  The  best  form  for  exhibition  is  an  emulsion  made  by  rub- 
bing it  with  unskimmed  milk,  in  Avhich  its  taste  is  quite  lost. 

The  resin  of  seammony  has  recently  been  prepared  directly  from 
the  root  of  the  plant,  and,  though  not  yet  introduced  into  general 
use,  promises  to  become  an  important  article  of  the  Materia  Medica; 
as,  by  importing  the  root,  and  himself  preparing  the  resin,  the  apothe- 
cary will  always  have  it  in  his  power  to  secure  an  unadulterated 
product. 


11.  COLOCYNTH. 

COLOCYNTHIS.  U.S.,  Lond.,  Ed.,  Bub. 

Origin.  Colocynth  is  the  prepared  fruit  of  Citrullus  Colocynthis 
(Cucumis  Colocynthis,  Linn.),  or  hitter  cucumber,  an  annual  plant, 
with  trailing  stems,  bearing  considerable  resemblance  to  the  water- 
melon, growing  wild  in  the  islands  of  the  Archipelago,  and  in 
various  parts  of  Africa  and  Asia.  The  fruit,  which  is  about  as 
large  as  an  orange,  and  yellow  when  ripe,  is  gathered  in  autumn, 
deprived  of  its  cortical  portion,  and  dried,  before  being  sent  into 
market. 

Properties.  The  prepared  fruit,  as  kept  in  the  shops,  is  in  globu- 
lar balls,  about  two  or  three  inches  in  diameter,  extremely  light,  of 
a  whitish  colour,  and  composed  of  a  soft,  spongy,  tough  pulp,  or 
medullary  matter,  and  numerous  seeds,  which  constitute  about  75 
per  cent,  of  the  whole  weight.  The  spongy  portion  has  a  very  feeble 
odour,  and  an  intensely  bitter,  nauseous  taste.  The  seeds  also  are 
bitter,  but  in  a  less  degree ;  and,  having  comparatively  little  of  the 
purgative  property,  should  be  rejected,  when  the  colocynth  is  pre- 
pared for  use.  Both  the  bitterness  and  medical  virtues  of  the  pith 
are  extracted  by  water  and  alcohol. 

Active  Principle.  Colocynth  owes  its  virtues  to  a  peculiar,  neu- 
ter, bitter  principle,  called  colocyntliin,  which  is  intensely  bitter, 
soluble  in  alcohol,  less  soluble  in  water,  and  precipitated  from  its 
aqueous  solution  by  infusion  of  galls.  This  principle  is  not  isolated 
for  medical  use.  There  are  also  in  the  pulp  considerable  quantities 
of  pectic  acid  and  mucilaginous  matter,  which  cause  the  decoction  or 
hot  infusion  to  gelatinize  on  cooling. 

Medical  Effects  and  Uses.  Colocynth  is  a  powerful,  drastic, 
hydragogue  purgative,  occasionally,  even  in  ordinary  doses,  operating 
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harshly,  and  capable,  in  over-doses,  of  producing  violent  irritation 
of  the  stomach  and  bowels,  with  severe  griping  pains,  bloody  stools, 
etc.  It  has  in  several  instances  caused  death,  through  inflammation 
of  the  alimentary  canal;  and  in  one  instance,  mentioned  by  Dr. 
Christison,  this  result  took  place  from  a  teaspoonful  and  a  half  of 
the  medicine.  The  irritation  and  inflammation  have  extended  also 
to  the  kidneys,  bladder,  and  genitals,  showing  that  the  bitter  prin- 
ciple is  probably  absorbed,  and  operates  through  the  circulation. 
Colocynth  is  said  sometimes  to  act  as  a  diuretic,  and,  if  given  so  that 
its  bitter  principle  might  be  absorbed  without  purging,  it  would  be 
very  likely  to  produce  this  effect.  It  is  thought  also  to  act  on  the 
liver,  and  by  some  to  have  a  peculiar  disposition  to  operate  on  the 
lower  bowels,  and  I  have  little  doubt,  is  tonic  in  minute  doses.  It 
seems,  indeed,  to  bear  some  resemblance  to  aloes,  in  its  mode  of 
action,  though  much  more  hydragogue,  and  more  powerful. 

It  is  very  seldom  administered  alone,  but  almost  always  in  con- 
nection with  other  cathartics,  to  which  it  gives  increased  activity, 
while  its  own  violence  is  mitigated.  In  this  mode,  it  is  employed, 
in  the  full  dose,  whenever  an  energetic  cathartic  effect  is  demanded, 
and  in  small  doses,  as  a  laxative,  in  torpid  conditions  of  the  liver, 
and  of  the  stomach  and  bowels  generally.  It  is  wholly  unfit  for 
cases  in  which  the  stomach  or  bowels  are  inflamed. 

The  dose  of  colocynth  is  from  five  to  ten  grains.  When  admin- 
istered in  pill  or  powder,  the  pulp  should  be  thoroughly  rubbed  with 
gummy  or  starchy  matter,  so  as  to  pulverize  it  well,  and  obtund  its 
acrimony  by  separating  its  particles ;  and  a  little  sulphate  of  potassa 
would  be  a  good  addition,  with  a  view  to  a  more  thorough  division 
and  incorporation  of  the  materials.  The  decoction  and  tincture, 
though  active,  are  little  employed,  and  not  oflicinal  in  the  United 
States  or  Great  Britain.  The  form  in  which  colocynth  is  almost 
exclusively  used,  in  this  country,  is  that  of  extract;  and  the  com- 
pound extract  is  among  the  most  popular  of  the  cathartics. 

Compound  Extract  of  Colocynth  (Extractum  Colocynthidis 
CoMPOsiTUM,  U.S.;  Pilula  Colocynthidis  Composita,  Lond., 
Dub.;  Pilule  Colocynthidis,  Ed.)  is  prepared,  according  to  the 
directions  of  our  Pharmacopoeia,  by  first  exhausting  colocynth  by 
diluted  alcohol,  then  adding  to  the  tincture  aloes,  scammony,  and  soap, 
and  lastly  evaporating  [to  the  proper  consistence,  adding  powdered 
cardamom  near  the  end  of  the  process.  The  preparation  is  thus  seen 
to  contain  the  virtues  of  colocynth,  scammony,  and  aloes,  with  soap 
to  give  it  due  consistence,  render  the  mass  more  soluble,  and  per- 
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haps  to  qualify  the  drastic  character  of  the  more  active  ingredients, 
and  an  aromatic  to  obviate  nausea  and  griping.  The  London  Com- 
poujid  Pill  of  Colocynth  differs  mainly  in  the  use  of  the  extract  of 
aloes  instead  of  aloes  itself,  which  is  a  doubtful  improvement,  and 
the  watery  instead  of  the  spirituous  extract  of  colocynth.  The 
Edinburgh  and  Dublin  preparations  contain  the  colocynth  itself  in 
powder,  which  gives  greater  bulk  to  the  mass.  But  all  the  officinal 
preparations  may  be  considered  as  identical  in  effect.  The  prepa- 
ration is  much  used  in  small  doses,  as  a  tonic  aperient,  in  constipa- 
tion with  a  torpid  state  of  the  bowels,  inactive  hepatic  function,  or 
dyspeptic  condition  of  the  stomach.  In  the  full  dose,  it  is  a  power- 
ful, yet  sufficiently  mild  purgative,  adapted  to  all  conditions  in  which 
a  full  and  effectual  operation  upon  the  bowels  is  required,  whether 
in  reference  simply  to  the  evacuation  of  the  bowels  themselves,  or  to 
a  revulsive,  or  hydragogue  effect.  It  is  very  frequently  given  in 
combination  with  calomel,  in  the  complaints  in  which  the  latter 
cathartic  is  peculiarly  indicated;  and  constitutes  one  of  the  ingre- 
dients of  the  Compound  Cathartic  Pills  of  our  Pharmacopoeia,  now 
so  extensively  used  throughout  the  country.  Hyoscyamus  is  often 
combined  with  it,  in  order  to  correct  any  griping  tendency,  and  is 
an  excellent  addition.  Such  a  combination  is  officinal  with  the  Edin- 
burgh College,  under  the  name  of  Pilule  Colocynthidis  et  Hyos- 
CYAMI,  consisting  of  two  parts  of  the  extract  and  one  of  hyoscyamus, 
which  may  be  given  in  about  the  same  dose  as  the  extract  itself. 

The  dose  of  the  compound  extract  of  colocynth  is  from  five  to 
thirty  grains.  The  medium  full  dose  may  be  stated  at  fifteen  grains, 
if  the  preparation  be  made  from  good  materials.  From  three  to  five 
grains  should  operate  as  an  aperient. 


III.    BLACK   HELLEBORE. 

HELLEBORUS.  U.  S.,  Loud.,  Ed. 

Syn.  Melampodium. 

Origin.  Black  hellebore  is  the  root  (rhizome  and  fibres)  of  Sel- 
leborus  niger^  a  small,  herbaceous,  perennial  plant,  sometimes,  from 
its  period  of  infloroscence,  and  the  aspect  of  its  flower,  called  the 
Christmas  rose.  The  plant  is  a  native  of  the  hilly  regions  of  southern 
and  middle  Europe,  from  the  Archipelago  on  the  one  side,  to  the  Bay 


CHAP.  I.]        DRASTICS. — BLACK  HELLEBORE.  5G1 

of  Biscay  on  the  other.  The  root,  as  used  in  this  country,  is  im- 
ported chiefly  from  Germany. 

Properties.  It  consists  of  a  blackish  or  brownish  knotted  head 
or  rhizome,  very  irregular  in  shape,  half  an  inch  thick  or  less,  and 
several  inches  long,  showing  the  remains  of  the  leafstalks  on  its 
upper  surface,  with  numerous  dark  brown,  radical  fibres,  cylindrical, 
about  as  thick  as  a  straw,  and  from  four  to  twelve  inches  long,  which 
are  sometimes  attached  to  the  sides  and  under  surface  of  the  rhizome, 
sometimes  separate,  and  generally  more  or  less  broken.  The  colour 
of  the  root  is  internally  whitish ;  and,  when  one  of  the  radicals  is 
broken  transversely,  the  pith  appears  somewhat  stellate.  By  these 
characters,  the  root  may  generally  be  distinguished  from  those  of 
other  plants,  which  are  said  to  be  now  frequently  mixed  with  or  sub- 
stituted for  it.  The  root  has  a  very  feeble  odour,  said  to  resemble 
that  of  seneka,  and  a  taste  which,  though  slight  at  first,  becomes 
bitterish,  acrid,  and  nauseous.  In  the  fresh  root  the  taste  is  ex- 
tremely acrid  and  burning;  but  the  acrimony  is  diminished  by  dry- 
ing, and  very  much  impaired  by  time.  Water  and  alcohol  extract 
its  virtues;  which  are  much  injured  by  long  boiling. 

Active  Principle.  Black  hellebore  contains  a  volatile  oil,  with 
which  its  acrimony  is  probably  connected,  in  some  measure  at  least, 
and  upon  the  escape  of  which  may  possibly  depend  the  diminution 
of  the  activity  of  the  drug  by  drying  and  by  time.  There  is  also 
said  to  be  an  acrid  fixed  oil  among  its  ingredients ;  and  a  peculiar 
principle  has  been  discovered,  called  helleborin,  which  is  white,  crys- 
tallizable,  bitter  to  the  taste,  with  a  slight  tingling  effect  on  the 
tongue,  and  neuter  in  its  relation  to  acids  and  alkalies.  (See  U.  S. 
DispensatorT/.)  How  far  this  principle  is  connected  with  the  medi- 
cinal activity  has  not,  I  believe,  been  ascertained.* 

*  Some  entirely  new  views  of  the  properties  of  black  hellebore  have  been  pre- 
sented by  Professor  Schroff,  of  Vienna,  based  U23on  experiments  on  rabbits,  and  oh 
man  both  healthy  and  diseased.  I  give  them  in  a  note,  because  they  are  so  much 
in  opposition  to  common  opinion,  that  they  cannot  be  received  as  quite  correct, 
until  confirmed  by  further  research.  The  root,  he  says,  is  inodorous,  nearly  taste- 
less, and  destitute  of  any  active  volatile  principle,  as  it  is  not  more  energetic  fresh 
than  dried.  It  has  little  medicinal  activity.  Two  drachms  of  the  fresh,  and  a 
drachm  of  the  dried  root  are  well  supported  by  rabbits,  and  the  same  is  the  case 
with  the  watery  or  ethereal  extract  in  the  dose  of  from  15  grains  to  a  drachm.  In 
man,  23  grains  of  the  watery  and  half  the  quantity  of  ethereal  extract  produce  no 
remarkable  effect.  The  root  collected  in  May  is  most  active.  The  physiological 
effects  are  ascribable  to  a  narcotic  and  an  acrid  principle ;  the  former  producing 
heaviness  of  the  head,  vertigo,  abnormal  sounds,  dilatation  of  the  pupil,  troubled 
Bleep,  the   retardation  of  the   pulse,  etc. ;    the   second,  vomiting,   stomachic   and 
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3Iedical  Properties  and  Uses.  Black  hellebore  was  long  thought 
to  be  the  celebrated  hellebore  of  the  ancients;  but,  at  present,  it  is 
generally  believed  that  the  latter  was  the  root  of  another  species, 
Hellehorus  orientalis,  which  has  been  found  growing  in  the  districts, 
where  the  plant  used  by  the  ancients  is  known  to  have  been  most 
abundant.  In  the  recent  state,  the  root  is  violently  acrid,  producing, 
when  applied  to  the  skin,  inflammation  and  even  blistering;  but  this 
property  is  much  diminished  by  drying,  and  is  lost  by  time.  When 
taken  internally,  the  medicine  is  a  drastic  hydragogue  cathartic,  with 
a  disposition  to  stimulate  the  uterus,  and  therefore  ranked  with  the 
emmenagogues.  It  is,  however,  uncertain  in  its  operation,  sometimes 
acting  harshly  in  doses,  in  which,  at  other  times,  it  produces  little  or 
no  effect,  and  in  over-doses  causing  hypercatharsis,  with  vomiting, 
abdominal  pains,  cramps,  and  convulsions,  which  have  sometimes 
ended  fatally.  This  inequality  of  action  probably  arises,  in  part, 
from  difference  of  susceptibility  in  the  persons  taking  it,  which  seems 
to  be  common  in  relation  to  the  ranunculacese,  and  partly  from  the 
great  inequality  in  the  strength  of  the  medicine,  in  consequence  of 
the  deterioration  it  undergoes  by  keeping.  Some  suppose  that  its 
active  matter  is  absorbed,  and  has  a  special  disposition,  like  that  of 
aloes,  to  act  on  the  pelvic  viscera.  From  the  manner  in  which  it 
acts  poisonously  on  the  lower  animals,  it  has  been  supposed  to 
operate  also  specially  on  the  brain. 

The  hellebore  of  the  ancients  had  great  reputation  in  the  treat- 
ment of  insanity,  melancholia,  and  epilepsy;  and  Avas  believed  to 
operate  usefully  in  these  complaints  through  its  purgative  proper- 
ties; but  it  is  not  impossible  that  the  supposed  narcotic  influence 
may  have  had  some  instrumentality  in  the  favourable  results.  The 
ancients  used  it  also  in  amenorrhoea,  dropsy,  worms  in  the  bowels, 
and  afiections  of  the  skin.  In  this  country,  black  hellebore  is  little 
employed,  except,  perhaps,  in  amenorrhoea,  in  which  it  is  supposed 

intestinal  pains,  and  diarrhoea,  which  is,  however,  exceptional.  Sometimes  the 
salivary  and  urinary  secretions  are  increased.  Professor  Schroff  does  not  admit 
that  black  hellebore  has,  with  man,  the  properties  of  a  drastic  cathartic.  It  even 
produces  more  frequently  constipation  than  purgation ;  though  it  very  often  occa- 
sions loss  of  appetite,  nausea,  and  even  vomiting.  When  it  causes  death,  it  acts  by 
paralyzing  the  heart ;  probably  through  the  ganglionic  nerves,  which  it  reaches 
through  the  blood.  It  never  produces  gastro-intestinal  inflammation.  The  watery 
extract  is  less  active  than  the  alcoholic ;  the  former  containing  only  the  narcotic 
principle,  while  the  latter  contains  both.  (Archives  Generates,  Aoiit,  1859,  p.  232.) 
From  this  summary  of  the  properties  of  black  hellebore,  it  would  appear  to  belong 
less  to  the  cathartics  than  to  the  nervous  sedatives,  and  would  take  rank  with  digi- 
talis, aconite,  American  hellebore,  etc.   [N'ote  to  the  second  edition.) 
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to  be  useful  by  a  specific  action  on  the  uterus,  independently  of  pur- 
gation. At  one  time  I  employed  the  medicine  to  a  considerable 
extent,  but  found  it  so  often  quite  ineffectual,  and  at  all  times  so 
uncertain,  that  I  long  since  abandoned  the  use  of  it  altogether.* 
My  Avant  of  success  with  it  may  have  been  owing  to  the  deteriorated 
character  of  the  drug,  in  consequence  of  its  having  been  long  kept  in 
the  shops.  I  can  readily  understand,  however,  that,  in  the  countries 
where  it  may  be  obtained  fresh,  and  of  unimpaired  powers,  it  may  be 
a  useful  remedy  in  the  complaints,  in  which  its  congener  was  employed 
by  the  ancients. 

The  dose  of  the  root,  with  a  view  to  full  effect,  is  from  ten  to 
twenty  grains.  From  three  to  six  grains  of  it  may  be  given  as  an 
alterative  and  aperient,  in  skin  affections  and  portal  congestion.  A 
decoction,  made  by  boiling  two  drachms  in  a  pint  of  water,  has  been 
recommended  in  the  dose  of  a  fluidounce  every  four  hours. 

The  Alcoholic  Extract  (Extractum  Hellebori,  TJ.  S.\  prepared 
as  directed  in  the  U.  S.  Pharmacopoeia,  may  be  administered  in  the 
dose  of  ten  or  twelve  grains. 

But  the  Tincture  of  Black  Hellebore  (Tinctitra  Hellebori,  U.  S., 
Land.),  not  unfrequently  called  tinctura  melampodii,  is  the  prepara- 
tion most  employed.  It  is  used  chiefly  in  amenorrhoea,  in  the  dose 
of  one  or  tAvo  fluidrachms.  Dr.  Meade,  Avho  especially  recommended 
it  in  this  affection,  gave  two  teaspoonfuls,  in  a  glass  of  warm  water, 
twice  a  day. 


IV.  GAMBOGE. 

GAMBOGIA.  Z7.>S'.  — Cambogia.  Lond.,  Ed.,  Bub. 

Origin.  Gamboge  is  the  concrete  juice  of  an  unknown  tree,  grow- 
ing in  the  Siamese  province  of  Cambodia,  and  in  Cochin  China,  and 
supposed  to  be  a  species  of  Garcinia,  from  the  close  resemblance  of 
its  product  to  that  of  one  of  the  Garcinise  of  Ceylon,  the  Hebraden- 

*  This  want  of  success  is  readily  explained,  if  the  researches  of  Professor  Schroff 
are  .correct.  In  this  case,  it  would  seem  that  the  inactivity  referred  to  in  the  text  is 
owing,  not  to  the  loss  of  power  by  time,  hut  in  fact  to  original  deficiency.  The 
remarks  above  made  in  reference  to  the  acrimony  of  the  fresh  root,  its  drastic 
cathartic  properties  when  recently  dried,  and  its  loss  of  power  by  time,  were  of 
course  based  on  the  authority  of  European  writers;  as  the  plant  is  not  cultivated 
in  this  country,  and  the  author  has  never  had  the  opportunity  of  using  the  fresh 
root.  {Note  to  the  second  edition.) 
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dron  Camhogioides  of  Graham.  When  the  leaves  or  young  shoots 
of  this  tree  are  broken,  a  yellow  opaque  juice  exudes,  which  is  either 
received  in  hollow  bamboo  canes,  where  it  is  allowed  to  harden,  or  is 
collected  in  convenient  receptacles,  and,  after  attaining  the  proper 
consistence,  is  worked  by  the  hand  into  rolls  or  other  forms.  Ac- 
cordingly, it  exists  in  commerce  in  two  shapes,  distinguished  as  the 
pipe,  and  the  lump  or  cake  gamboge...  The  former  is  in  cylindrical 
rolls,  separate  or  agglutinated  together,  sometimes  bent  on  them- 
selves, an  incli  or  more  in  thickness  and  of  variable  length,  often 
striated  longitudinally  on  the  outer  surface,  and  more  or  less  hollow 
within.  The  latter  is  in  irregular  masses,  often  filled  with  impurities, 
and  generally  of  inferior  value.  The  striated  surface  of  the  rolls  is 
ascribed  to  the  impressions  from  the  inner  surface  of  the  bamboo, 
and  the  hollow  in  the  centre  to  the  shrinking  during  concretion. 

Properties.  The  colour  of  the  surface  is  a  dull  orange,  diversified 
with  greenish  stains,  and  often  concealed  by  the  yellow  powder  pro- 
duced by  attrition.  The  broken  surface  is  conchoidal,  smooth,  shin- 
ing, and  of  a  fine  reddish-orange  colour.  The  powder  is  of  a  beautiful 
bright  yellow.  Gamboge  is  Avithout  smell,  and  has  little  taste,  but, 
when  kept  for  a  short  time  in  the  mouth,  produces  an  acrid  impres- 
sion. It  is  inflammable.  With  water  it  forms  a  beautiful,  bright- 
yellow,  opaque  emulsion.  It  is  a  gum-resin,  consisting  mainly  of 
gummy  and  resinous  matter,  the  former  of  which  is  soluble  in  water, 
the  latter  in  alcohol  or  ether,  and  both  in  alkaline  solutions.  It  is 
wholly  dissolved,  when  treated  successively  by  water  and  ether.  The 
colour,  acrimony,  and  medical  virtues  reside  in  the  resinous  ingre- 
dient, which  constitutes  a  proportion  of  the  whole,  varying,  in  dif- 
ferent specimens,  from  about  75  to  90  per  cent.  The  resin  is  quite 
peculiar,  and,  having  the  acid  property  of  neutralizing  the  alkalies, 
has  received  the  name  of  gamhogic  acid. 

Medical  Properties  and  Uses.  In  full  doses  gamboge  is  a  power- 
ful, drastic,  hydragogue  cathartic,  producing  very  copious  watery 
stools,  and  often  operating  with  much  harshness.  It  is  very  apt  to 
cause  nausea  and  vomiting;  and  its  action  is  often  attended  with 
griping  pains  and  general  depression.  Its  disposition  to  nauseate 
shows  a  special  affinity  for  the  upper  portion  of  the  alimentary  canal, 
or  rather  a  special  susceptibility  of  this  portion  of  the  canal  to  its 
influence.  Some  ascribe  this  tendency  to  its  ready  solubility  in  the 
gastric  liquor ;  but  assuredly  its  active  resinous  matter  is  not  more 
readily  dissolved  than  the  active  matter  of  aloes,  which  water  takes 
up,  and  which  acts  specially  on  the  opposite  extremity  of  the  canal. 
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In  smaller  doses,  it  is  less  disposed  to  irritate  the  stomach,  while,  if 
sufficiently  often  repeated,  it  still  operates  upon  the  bowels.  The 
gum-resin  is  also  thought  to  be  diuretic. 

In  over-doses,  it  is  capable  of  causing  death  by  the  conjoint  gastro- 
intestinal irritation  or  inflammation,  and  the  great  prostration  from 
vomiting  and  hypercatharsis  which  it  produces.  Fatal  effects  have 
resulted  from  a  drachm.  Dr.  Pereira  ascribes  the  deaths  which  have 
ensued  from  the  use  of  enormous  quantities  of  Morrison's  pills,  mainly 
to  the  gamboge  contained  in  them.  In  these  cases,  excessive  vomit- 
ing and  purging,  pains  and  tenderness  of  the  abdomen,  a  weak  pulse 
and  cold  extremities  have  occurred  during  life,  and  signs  of  inflam- 
mation, ulceration,  and  gangrene  of  the  intestines  have  been  noticed 
after  death.  {Mat.  Med.,  3d  ed.,  p.  2027.) 

Gamboge  may  be  used  whenever  an  energetic  purgative  efi"ect  is 
called  for,  and  there  is  no  irritability  of  the  stomach  present,  and  no 
reason  to  suspect  inflammation  of  the  bowels.  But  it  is  much  more 
frequently  given  with  other  cathartics,  to  increase  and  hasten  their 
action,  than  alone. 

Dropsy  is  probably  the  disease  in  which  it  is  most  frequently 
specially  employed.  It  is  adapted  to  the  treatment  of  this  com- 
plaint by  its  powerful  hydragogue  operation,  and  its  supposed  diu- 
retic powers.  But  caution  shovild  be  observed  in  its  use,  lest  it  may 
aggravate  any  existing  intestinal  irritation  on  the  one  hand,  or  pro- 
duce too  great  prostration  on  the  other.  It  is  peculiarly  adapted  to 
cases  attended  with  great  torpor  of  the  bowels. 

When  strong  revulsion  is  required  from  the  head  to  the  bowels, 
gamboge  has  been  recommended ;  but  its  disposition  to  cause  vomit- 
ing renders  it,  I  think,  of  doubtful  applicability  to  these  cases. 

In  worms  in  the  bowels  it  is  often  efiectual,  and  has  been  employed 
successfully  in  the  expulsion  of  the  tapeworm.  The  use  of  it  entered 
into  Madame  Nouffer's  plan  of  treating  the  tapeworm,  which  was 
purchased  by  the  King  of  France,  and  made  public  by  his  order. 

Administration.  The  dose  of  gamboge  is  from  two  to  six  grains. 
In  the  treatment  of  tapeworm  from  ten  to  fifteen  grains  have  been 
recommended.  Generally,  in  order  to  avoid  its  nauseating  and 
emetic  action,  it  should  be  given  in  small  doses  of  a  grain  or  two 
every  hour  or  two  until  it  acts.  In  the  treatment  of  dropsy,  it  is 
most  advantageously  used  in  conjunction  with  bitartrate  of  potassa, 
of  which  a  drachm  may  be  given  with  each  grain  of  the  gum-resin. 
The  medicine  may  be  administered  in  pill  or  emulsion,  the  latter  form 
being  preferable.    It  has  been  recommended  in  dropsical  complaints, 
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in  the  form  of  alkaline  solutioii;  and  a  tincture  has  been  used  on  the 
Continent  of  Europe,  as  a  powerful  diuretic  in  these  aflfections,  made 
by  digesting,  for  four  days,  half  an  ounce  of  gamboge  and  an  ounce 
of  carbonate  of  potassa,  previously  well  rubbed  together,  in  twelve 
ounces  of  brandy,  and  given  in  the  dose  of  from  thirty  minims  to  a 
fluidrachra.  Gamboge  is  an  ingredient  of  the  compound  cathartic 
jnlls  of  the  U.S.  Pharmacopoeia,  which  may  be  properly  noticed  here, 
as  this  is  the  last  of  the  cathartics  I  shall  have  occasion  to  describe, 
which  enters  into  their  composition. 

COMPOUND  CATHARTIC  PILLS.  —  PlLUL^  CATHARTICS 
COMPOSITiE.    U.jS. 

These  pills  are  made  by  mixing  together  compound  extract  of  colo- 
cynth,  extract  of  jalap,  mild  chloride  of  mercury  or  calomel,  and 
gamboge,  then  forming  them  into  a  mass  with  water,  and  dividing 
the  mass  into  pills. 

They  were  first  introduced  into  the  U.  S.  Pharmacopoeia  of  1830 ; 
in  order  that  the  profession  might  be  in  possession  of  an  officinal 
cathartic  compound,  uniting  all  the  advantages  which  had  recom- 
mended certain  empirical  or  patented  pills  to  general  use,  and  pre- 
pared on  scientific  principles.  The  special  objects  aimed  at,  in  their 
formation,  were  efficiency  and  mildness  of  action,  smallness  of  bulk, 
and  influence  upon  the  hepatic  function,  in  conjunction  with  their 
purgative  effect.  The  well-established  fact,  that  the  more  powerful 
drastic  cathartics  might,  by  combination,  be  deprived  of  much  of 
their  violence  or  harshness  of  operation,  without  any  loss  of  efficiency 
as  cathartics,  was  taken  advantage  of  in  this  case.  The  principle, 
upon  which  this  result  takes  place,  has  been  already  explained.  (See 
page  475.)  The  cathartic  ingredients  are  colocynth,  scammony,  and 
aloes,  contained  in  the  compound  extract  of  colocynth,  with  jalap, 
gamboge,  and  calomel  added.  The  several  ingredients  enter  into  the 
composition  in  the  proportion  of  their  mean  full  doses.  It  will  be 
perceived  that  difference  in  locality  and  mode  of  action  are  secured ; 
the  gamboge  operating  more  especially  on  the  upper  portion  of  the 
alimentary  canal,  the  aloes  on  the  lower,  calomel  on  the  liver,  and 
colocynth,  scammony,  and  jalap,  about  equally  on  the  whole  track, 
though  with  some  difference,  in  the  character  of  their  action,  between 
colocynth  and  the  other  two.  It  will  be  noticed,  also,  that,  by  the 
character  of  the  several  components,  there  is  secured  a  hydragogue 
operation,  along  with  an  influence  directed  more  especially  to  the 
muscular  motion ;  and  a  tonic  action  on  the  stomach  and  bowels,  so 
as  to  balance  the  tendency  to  exhaustion  from  the  copious  serous  dis- 
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charge.  The  covenience  of  smallness  of  size  is  obtained  by  the  use 
of  the  extracts,  in  the  case  of  the  two  most  bulky  ingredients,  namely, 
colocynth  and  jalap.  Prepared  originally  upon  principle,  they  have 
been  found  to  answer  well  in  practice,  and  are  now  extensively  em- 
ployed throughout  the  United  States.  They  may  be  used  in  all 
cases,  not  complicated  with  inflammation  or  irritation  of  the  stomach 
or  bowels,  in  which  brisk  purgation  is  demanded;  but  are  specially 
applicable  to  congestion  of  the  portal  circulation  generally,  and  either 
active  congestion  or  torpor  of  the  liver ;  as  in  our  autumnal  fevers 
at  their  commencement,  bilious  disorder  with  constipation,  jaundice, 
hepatitis,  etc. 

Each  pill  contains  about  3.5  grains ;  and  three  or  four  pills  may 
be  given  for  a  full  dose  to  an  adult.  One  will  generally  operate  as  a 
laxative,  and  may  be  given  in  cases  of  constipation  with  deficient 
biliary  secretion.  The  stools  produced  by  them  are  generally  bilious. 
If  made  out  of  impure  materials,  or  without  conformity  to  the  offici- 
nal directions,  they  may  be  expected  not  to  operate  in  the  manner 
here  described ;  and  if  any  parcel  be  found  very  feeble,  or  very  vio- 
lent, the  result  may  be  ascribed  to  one  of  these  causes. 

The  London  and  Edinburgh  Colleges  have  a  Compound  Pill  of 
G-amhoge  (Pilula  Cambogle  Composita,  Lond.),  consisting  of  gam- 
boge, aloes,  one  or  more  aromatic  ingredients,  and  soap,  which  may 
be  given  as  an  active  cathartic,  in  the  dose  of  ten  or  fifteen  grains ; 
but  this  preparation  is  not  calculated  to  answer  the  same  purposes  as 
the  U.  S.  pills  above  described. 


V.  ELATERIUM.   U.  S.,  Ed.,  Dub. 

EXTRACTUM  ELATERII.  Lond. 

Origin.  Elaterium  is  a  substance  deposited  by  the  juice  of  the 
fruit  of  Momordica  Elaterium  {Ecbalium  officinarum,  Echalium 
agreste,  Ecbalium  Elaterium),  the  wild  or  squirting  cucumber,  a 
trailing,  herbaceous,  perennial  plant,  bearing  some  resemblance  to 
the  common  cucumber  vine,  though  without  tendrils,  growing  wild  in 
the  South  of  Europe,  and  cultivated  in  England,  where  the  medicine 
is  prepared.  The  fruit  is  oval,  about  an  inch  and  a  half  long,  and 
like  a  small  cucumber.  When  quite  ripe,  it  separates  from  the  stem, 
and,  through  the  former  place  of  junction,  throws  out  its  juice  and 
seeds  with  great  force,  and  sometimes,  according  to  Mr.  Jacob  Bell, 
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to  a  distance  of  twenty  yards.  {Pliarm.  J.  and  Trans.,  Oct.  1850.) 
To  procure  the  elaterium,  the  fruits  are  picked  before  perfect  matu- 
rity, sliced,  and  expressed;  and  the  juice  thus  obtained  is  set  aside 
for  deposition,  which  takes  place  in  about  four  hours.  The  clear 
liquor  is  poured  off  from  the  deposited  matter,  which,  after  being 
well  drained,  is  spread  out  upon  cloths  and  dried.  This  is  the  ordi- 
nary mode  of  proceeding.  The  method  first  employed  by  Dr.  Clut- 
terbuck,  which  yields  the  finest  product,  is  to  slice  the  fruits,  allow 
the  free  juice  about  the  seeds  to  drain  upon  a  sieve ;  then  to  scrape 
out  the  interior  pulp  and  seeds,  and,  having  washed  these  with  water 
upon  the  sieve,  to  permit  the  united  liquids  to  stand  until  deposition 
takes  place.  The  deposited  matter  is  then  dried.  Procured  in  this 
way,  it  is  called  Clutterbuck's  elaterium. 

Properties.  Good  elaterium  is  in  thin,  irregular,  flat  or  somewhat 
curled,  wafer-like  pieces,  often  having  upon  one  side  the  marks  of  the 
cloth  upon  which  it  was  dried,  very  light,  friable,  and  opaque,  of  a 
greenish  or  grayish-green  colour,  inodorous,  and  of  a  bitter  somewhat 
acrid  taste.  Inferior  kinds  are  very  dark,  hard,  and  of  difficult  frac- 
ture, probably  prepared  by  the  evaporation  of  the  juice  after  deposi- 
tion; or  very  light-coloured,  friable,  and  soft,  from  adulteration,  as 
the  drug  sold  under  the  name  of  Maltese  elaterium.  Both  of  these 
should  be  rejected.  Elaterium  yields  its  active  matter  to  alcohol,  but 
not  to  water. 

Active  Principle.  The  purgative  properties  of  elaterium  have  been 
found  to  reside  in  a  peculiar  neuter  principle,  called  elaterin,  which 
is  white,  crystallizable,  inodorous,  of  an  acrid  and  extremely  bitter 
taste,  insoluble  in  water,  and  in  alkaline  solutions,  but  dissolved  by 
alcohol,  ether,  heated  olive  oil,  and  the  diluted  acids.  It  is  most 
conveniently  obtained  by  treating  elaterium  with  boiling  alcohol, 
which  dissolves  the  elaterin  with  a  green  resinous  matter,  evaporat- 
ing the  tincture  until  separation  begins  to  take  place,  and  then 
pouring  it  into  a  boiling  solution  of  potassa.  The  alkaline  solution 
dissolves  the  green  resin,  and  the  elaterin  crystallizes  on  cooling. 
According  to  Dr.  Merries,  English  elaterium  yields  from  15  to  26 
per  'cent,  of  elaterin ;  but  Mr.  Hennel  obtained  from  one  specimen 
as  much  as  44  per  cent.  The  discovery  of  the  principle  was  made 
by  these  chemists  about  the  same  time. 

Medical  Effects  and  Uses.  The  purgative  properties  of  elaterium 
were  known  to  the  ancients.  In  its  local  action,  it  is  irritant,  pro- 
ducing severe  ophthalmia  when  brought  into  contact  with  the  eyes, 
and  causing  inflammation  and  ulceration  of  the  fingers  of  the  per- 


CHAP.  I.]  DRASTICS. — ELATERIUM.  569 

sons  engaged  in  its  preparation.  It  is  a  powerful  drastic,  hydra- 
c^oo^ue  purgative,  prompt  in  its  action,  often  in  its  full  dose  causing 
nausea  and  vomiting,  severe  griping  pains  in  the  bowels,  and  much 
prostration  of  the  general  strength ;  though  it  produces,  at  the  same 
time,  a  stimulant  effect  upon  the  circulatory  system,  as  evinced  by 
increased  frequency  of  pulse,  dryness  of  the  tongue,  and  thirst. 
No  cathartic  equals  it  in  hydragogue  effect,  or  in  general  power  and 
violence  of  action.  In  over-doses  it  produces  the  effects  of  an  acrid 
poison,  and  has  repeatedly  caused  death,  with  all  the  symptoms  of 
gastro-intestinal  inflammation.  This  harshness  of  operation  led  at 
one  time  to  its  entire  abandonment;  but  its  extraordinary  powers  in 
dropsy  have  brought  it  again  into  use,  and,  properly  regulated,  it 
may  be  employed  safely,  and  sometimes  with  great  effect.  It  is 
thought  also  to  operate  as  a  diuretic,  and  thus  to  be  additionally 
useful  in  the  disease. 

It  should  not  be  employed  indiscriminately  in  all  cases  of  dropsy, 
and  never  when  there  is  any  evidence  of  gastro-enteric  irritation  or 
inflammation.  But  in  obstinate  cases,  with  a  tendency  to  constipa- 
tion of  the  bowels,  and  without  febrile  complication,  which  have  re- 
sisted all  other  treatment,  it  should  be  tried.  It  has  appeared  to 
me  best  adapted  to  ascites;  and  I  have  seen  it  promptly  successful 
in  that  form  of  the  disease,  after  failure  with  all  other  measures.  It 
should  be  given  every  second  or  third  day,  and  may  be  continued  a 
week  or  two,  if  the  patient  be  not  too  much  exhausted,  and  no  evi- 
dence of  inflammation  of  the  alimentary  canal  is  exhibited.  Its 
stimulant  influence  on  the  circulation  has  a  tendency  to  counteract 
the  depressing  effects  of  the  copious  evacuation,  which  might  other- 
wise occasion  syncope.  Though  prudence  requires  its  suspension 
after  the  time  specified,  it  may  be  resumed  again  subsequently  if 
deemed  advisable. 

It  may  be  used  also  in  other  affections  requiring  extreme  energy 
of  purgative  action,  but  always  with  caution;  and  there  are  few 
cases,  in  which  all  that  can  be  accomplished  by  cathartics  may  not 
be  effected  by  means  of  others  less  violent  and  dangerous. 

Administration.  The  dose  of  elaterium  varies  extremely,  in  con- 
sequence of  the  variable  strength  of  the  drug.  The  purest,  prepared 
according  to  the  method  of  Clutterbuck,  will  operate  energetically 
in  the  dose  of  one-eighth  of  a  grain,  while  sometimes  two  grains  of 
commercial  elaterium  are  required.  Unless  when  the  strength  of 
the  drug  is  known,  the  practitioner  should  always  begin  with  small 
doses,   and   increase,   if  necessary,  until  he   has    ascertained   the 
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amount  required  to  act.  Perhaps  the  best  plan  would  be  to  com- 
mence with  one-sixth  or  one-quarter  of  a  grain,  repeated  every  hour 
or  two  till  it  operates,  or  till  found  inefficient  in  that  quantity,  and 
then  to  increase.  It  may  be  given  in  pill  or  alcoholic  solution. 
The  pill  is  conveniently  made  with  extract  of  gentian.  As  elaterin 
is  of  uniform  strength,  and  readily  prepared,  it  would  be  well  to 
substitute  it  for  elaterium;  as  a  definite  dose  could  thus  always  be 
obtained.  This  principle  acts  in  the  dose  of  one-sixteenth  or  one- 
twelfth  of  a  grain.  One  grain  of  it  may  be  dissolved  in  a  fluid- 
ounce  of  alcohol  with  four  drops  of  nitric  acid,  and  from  thirty  to 
forty  minims  given  for  a  dose,  diluted  with  water.  The  acid  aids 
in  holding  it  in  solution  in  water,  when  the  tincture  is  diluted. 


VI.  CROTON  OIL. 
OLEUM  TIGLIL  U.S.,  Lond.  —  CROToms  Olevm.  Ud. 

Origin.  Croton  oil  is  obtained  from  the  seeds  of  Croton  Tiglium, 
a  shrub  or  small  tree,  growing  in  different  parts  of  the  East  Indies. 
The  fruit  is  a  three-celled  capsule,  with  a  seed  in  each  cell.  The 
seeds  are  somewhat  larger  than  a  grain  of  coffee,  and  consist  of  an 
interior  oily,  light,  yellowish-brown  kernel,  and  a  thin  black  shell, 
covered  by  a  soft  yellowish-brown  coating,  which,  being  partially 
rubbed  off  by  friction  during  carriage,  exposes,  to  a  greater  or  less 
extent,  the  black  colour  of  the  shell.  The  kernel  is  powerfully  pur- 
gative in  the  dose  of  one  or  two  grains;  and  the  seeds  themselves 
have  long  been  employed  in  Hindostan  with  a  view  to  this  effect. 
The  oil  is  obtained  from  them  by  expression,  though  it  may  also  be 
separated  by  decoction  with  water,  or  by  the  action  of  ether,  which 
dissolves  it,  and  leaves  it  behind  when  evaporated.  It  is  usually 
brought  from  India,  though  prepared  also  in  England  by  expression. 

Properties.  Croton  oil  has  an  oleaginous  consistence,  a  colour 
varying  from  pale  yellow  to  dark  reddish-brown,  a  peculiar  odour, 
and  a  hot  acrid  taste,  which  remains  long  in  the  mouth  and  fauces, 
with  unpleasant  effect.  There  are  two  varieties  of  the  oil,  one  pale 
yellow,  and  brought  from  India,  the  other  dark  reddish-brown,  and 
prepared  in  England.  These  differ  somewhat  in  their  relations  to 
alcohol,  the  latter  being  perfectly  soluble  in  an  equal  volume  of  that 
liquid;  the  former,  if  shaken  with  an  equal  volume,  forming  an 
opaque  emulsion,  which  upon  standing  separates  into  two  parts,  the 
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lower  consisting  of  tlie  oil  combined  -with  a  small  portion  of  the 
alcohol,  the  upper  of  alcohol  diminished  somewhat  in  bulk.  This 
difference  may  possibly  be  owing  to  a  change  which  the  oil  has  un- 
dergone in  the  kernel  by  keeping.  (Pereira,  Mat.  3Ied.,  3d  ed.,  p. 
1279.)  A  portion  of  oil  examined  by  M.  Dublanc,  of  Paris,  when 
agitated  with  alcohol,  was  separated  into  two  parts,  one  of  which, 
amounting  to  6  per  cent.,  was  dissolved  by  the  alcohol,  the  other 
remained  undissolved,  but  retained  50  per  cent,  of  the  alcohol. 
The  latter,  by  being  repeatedly  washed  with  alcohol,  lost  all  its 
acrid  property,  while  the  other  portion  in  alcoholic  solution  was  ex- 
tremely acrid.  From  this  it  may  be  inferred  that  the  oil  consists  of 
two  distinct  substances,  one  a  bland  fixed  oil,  the  other  an  acrid 
principle,  held  in  solution  by  the  oil,  and  probably  the  active  prin- 
ciple as  well  of  the  oil  as  of  the  seeds.  This  principle  appears  to 
be  volatile;  for,  in  certain  chemical  processes  to  which  the  seeds 
were  exposed  by  Pelletier  and  Caventou,  a  vapour  was  exhaled, 
under  the  application  of  heat,  which  had  a  strong  nauseous  odour 
and  acrid  taste,  and  irritated  the  eyes  and  nostrils.  It  has  not, 
however,  been  isolated.  The  crotonic  acid,  to  which  the  acrid  prop- 
erty has  been  ascribed,  has  been  found  by  Mr.  Redwood  to  be  inert, 
or  nearly  so.  {Ibid.,  p.  1274.) 

Medical  Effects  and  Uses.  Croton  oil  is  a  powerful  local  irritant, 
producing,  when  applied  to  the  surface,  inflammation  attended  with 
a  copious  eruption,  of  which  I  shall  have  occasion  to  treat  more  par- 
ticularly under  the  rubefacients.  As  a  purgative,  it  operates  with 
great  rapidity,  often  in  an  hour  or  less.  It  is  also  very  energetic, 
though  in  moderate  doses  not  in  general  very  irritating.  In  the 
character  of  its  purgative  effect,  it  must  rank  with  the  drastic  and 
hydragogue  cathartics ;  as  it  produces  copious  watery  stools,  and  in 
over-doses  occasions  nausea,  vomiting,  hypercatharsis,  and  severe 
abdominal  pains.  Death  has  been  produced  by  two  drachms  and  a 
half  of  the  oil,  swallowed  by  mistake.  In  this  case  there  was  no 
vomiting,  but  excessive  purging,  burning  pains  in  the  oesophagus, 
abdominal  tenderness,  and  great  prostration,  with  appearances  re- 
sembling those  of  the  collapse  of  cholera.  The  patient  was  ill  at 
the  time  of  taking  the  oil,  and  was  probably  purged  to  death.  No 
lesion  was  observed  in  the  stomach.  [Journ.  de  Chim.  Med.,  2e  sdr., 
V.  509.)  There  can  be  little  doubt,  I  think,  that  the  medicine  pro- 
duces its  purgative  effect  by  its  direct  irritant  action  on  the  mucous 
membrane.     It  is  said  sometimes  to  purge,  when  rubbed  upon  the 
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anterior  surface  of  the  abdomen;  but  I  have  never  -witnessed  this 
effect  from  the  external  application  of  the  oil. 

The  energy  and  rapidity,  and  we  may  add,  the  comparative  mild- 
ness with  which  it  operates  in  ordinary  doses,  render  croton  oil  a 
most  valuable  remedy  in  certain  cases  of  obstinate  constipation,  and 
obstruction  from  accumulation  in  the  bowels,  which  have  resisted 
other  cathartics.  Every  practitioner  must  have  witnessed  its  good 
effects,  in  some  of  these  cases.  But  care  must  be  taken  not  to  con- 
found such  cases  with  constipation,  resulting  from  inflammation  of 
the  peritoneal  coat  of  the  bowels,  or  of  their  whole  thickness. 

In  apoplexy,  hemiplegia,  and  coma  from  other  causes,  in  which 
the  patient  cannot  swallow  without  great  difiiculty,  the  smallness  of 
the  dose  renders  the  oil  of  great  service;  as  a  drop  of  it,  placed  on 
the  back  part  of  the  tongue,  and  repeated  if  necessary,  will  often 
fulfil  the  indications  of  energetic  purgation  and  derivation  to  the 
bowels,  offered  by  the  case. 

In  maniacal  cases,  and  sometimes  also  in  children,  this  smallness 
of  the  bulk  answers  an  excellent  purpose;  enabling  us  readily  to 
administer  the  oil  without  the  knowledge  of  the  patient,  when  there 
may  be  a  determined  resistance  to  all  medicines. 

In  dropsical  cases,  in  which  purgation  may  be  indicated,  croton 
oil  is  among  the  hydragogues  to  which  we  can  have  recourse.  Dr. 
Geo.  Fife,  of  Birmingham,  considers  it  among  the  most  efficacious 
and  safe  remedies  in  dropsy.  He  gives  it  daily,  in  the  dose  of  a 
minim,  and  thinks  it  acts  more  especially  by  promoting  absorption; 
as  he  has  not  found  it  to  possess  the  hydragogue  properties  ascribed 
to  it.  {Lancet,  March,  1857,  p.  259.) 

It  has  been  employed  in  certain  instances  of  neuralgia,  and  other 
nervous  disorder,  with  so  much  success,  as  to  have  led  to  the  suppo- 
sition that  it  might  possess  a  specific  influence  over  the  nervous  sys- 
tem; but  there  is  no  necessity  for  seeking  any  other  cause  of  the 
favourable  result  than  the  powerful  revulsion  from  the  seat  of  the 
disease  to  the  alimentary  canal. 

In  sciatica,  it  has  proved  highly  advantageous  in  the  hands  of 
Mr,  Hancock,  of  London,  who  believes  it  to  act  by  removing  from 
the  bowels  the  feculent  matters,  which,  as  he  thinks,  produce  this  dis- 
order by  irritating  the  pelvic  nerves.  [Ratiking's  Abstract,  No.  xxii. 
p.  64.) 

The  oil  has  also  been  recommended  in  obstinate  amenorrhoea,  and 
against  the  tapeworm. 

I  have  found  it  sometimes  useful,  added  in  extremely  small  pro- 
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portion  to  aloes  and  rhubarb,  when  they  have  begun  to  lose  their 
effects  on  repetition.  From  one-twelfth  to  a  quarter  of  a  drop,  in- 
corporated, in  the  form  of  pill,  with  the  ordinary  laxative  dose  of 
one  of  these  medicines,  gives  it  sufficient  activity,  with  but  little 
additional  irritative  tendency. 

Administration.  The  dose  of  croton  oil  is  somewhat  indefinite, 
in  consequence  of  the  different  susceptibility  to  its  operation  in  dif- 
ferent individuals.  There  seems  to  be  the  same  difference  in  this 
respect,  whether  the  medicine  is  applied  to  the  stomach  or  the  skin; 
some  having  a  remarkable  insusceptibility  to  its  action  in  either  way. 
The  oil,  however,  will  generally  operate  in  the  dose  of  from  one  to 
three  drops.  The  ordinary  method  of  administration  is  to  make  two 
drops  into  four  pills  with  the  crumb  of  bread,  and  give  one  of  these 
every  hour  till  they  operate.  It  may  also  be  given  in  emulsion;  but 
the  acrid  unpleasant  impression  it  leaves  in  the  mouth  and  fauces  is 
an  objection  to  the  liquid  form,  when  these  parts  have  their  ordinary 
sensibility.  A  tincture  may  be  prepared  by  dissolving  the  oil  in 
alcohol,  at  least  so  much  of  it  as  may  be  soluble  in  that  liquid.  An 
opportunity  is  thus  afforded  for  a  minute  division  of  the  dose.  A 
small  quantity  may  be  readily  concealed  in  some  article  of  food,  as 
in  molasses,  milk,  cream,  etc. 

■•»■ 

CATHARTIC  ENEMATA. 

In  relation  to  the  general  subject  of  enemata,  enough  has  been 
said  in  the  first  part  of  this  work.  (See  vol.  i.  2)p.  69  and  70,)  We 
have  here  only  to  consider  them  in  reference  to  the  evacuation  of 
the  bowels.  Medicines  operate  upon  the  same  principles,  adminis- 
tered in  this  method,  as  when  taken  by  the  stomach.  They  produce 
contraction  of  the  bowels,  either  by  irritating  the  mucous  membrane, 
stimulating  directly  the  muscular  coat,  as  by  distension,  or  through 
the  medium  of  absorption,  as  is  asserted  of  aloes.  They  are  admin- 
istered with  several  objects,  or  to  meet  several  indications. 

1.  They  are  given  to  hasten  or  facilitate  the  action  of  cathartics 
administered  by  the  mouth.  It  often  happens  that  these  carry  down 
the  contents  of  the  upper  bowels  into  the  colon,  and  then  seem  to 
lose  their  power.  Under  these  circumstances,  a  stimulation  applied 
directly  to  the  rectum,  and  thence  sympathetically  propagated  to 
the  colon,  is  attended  with  the  best  effects.  The  bowels  are  more 
thoroughly  evacuated  than  they  would  be  by  the  cathartic  or  enema 
alone. 
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2.  The  stomach  may  be  so  irritable  that  it  will  not  retain  purga- 
tive medicine;  or  it  may  be  in  a  condition  quite  incompatible  with 
the  introduction  of  any  irritating  substance  into  it,  as  in  acute  or 
chronic  gastritis;  or  the  bowels  may  be  in  a  similar  state,  contra- 
indicating  any  direct  disturbing  influence.  Under  all  these  circum- 
stances, should  it  be  desirable  to  evacuate  the  contents  of  the  boAvels, 
enemata  may  be  employed. 

3.  In  obstinate  constipation,  whether  from  want  of  irritability,  or 
from  spasmodic  contraction  of  the  bowels,  it  may  be  necessary  to 
have  recourse  to  every  possible  influence,  in  order  to  overcome  their 
inactivity  or  resistance;  and  enemata  are  among  the  measures  which 
may  be  employed  for  this  purpose. 

4.  In  mechanical  obstruction  of  the  bowels  from  impacted  feces, 
intussusceptio,  etc.,  it  is  often  necessary  to  bring  in  the  aid  of  ene- 
mata. In  case  of  feculent  accumulation,  they  serve  to  soften  and 
then  break  up  the  impacted  mass.  Should  invagination  of  the  bowel 
have  occurred,  they  promise  even  more  advantage  than  purgatives, 
because  they  apply  the  force  in  the  proper  direction  for  thrusting 
backward  the  intruding  portion  of  the  bowel.  When  the  difiiculty 
is  owing  to  chronic  stricture,  tumours,  etc.,  they  are  necessary,  in 
order,  by  reducing  the  feculent  matter  to  a  semiliquid  state,  to 
enable  it  to  pass  through  the  narrowed  aperture.  In  any  case,  even 
when  the  cause  is  not  obvious,  good  may  be  hoped  for  from  them, 
and  nothing  is  to  be  apprehended,  with  due  caution  on  the  part  of 
the  operator. 

5.  In  habitual  constipation,  dependent  on  torpor  of  the  rectum 
and  lower  colon,  which  often  occurs  in  old  persons,  they  are  prefer- 
able to  laxatives  by  the  mouth,  as  they  do  not  equally  interfere  with 
the  digestive  process. 

6.  In  flatulence  and  tympanites,  existing  mainly  in  the  large  in- 
testines, they  are  very  efficient,  because  operating  more  immediately 
upon  the  seat  of  the  disorder. 


1.  COMMON  ENEMA. — A  purgative  injection  in  common  use, 
and  of  Avhich  the  materials  are  at  hand  in  every  family,  consists  of 
molasses,  olive  oil  or  lard,  and  common  salt,  of  each  a  tablespoonful, 
and  a  pint  of  warm  water.  The  whole  is  to  be  given  at  one  time. 
The  proportions  may  be  varied  to  suit  peculiar  circumstances.  Thus, 
the  quantity  of  all,  or  of  any  one  of  the  active  constituents  may  be 
increased  or  diminished;  or  any  one  of  them  may  be  replaced  by 
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another  substance  deemed  more  effectual  or  appropriate ;  as  the  com- 
mon salt  by  sulphate  of  soda,  the  olive  oil  or  lard  by  castor  oil,  etc. 
Sometimes  an  injection  of  soap-suds  operates  very  effectually. 

2.  OLEAGINOUS  ENEMATA.  —  In  irritated  states  of  the  mu- 
cous membrane  of  the  rectum,  in  ■which,  nevertheless,  there  may  be 
an  indication  for  an  evacuating  injection,  one  of  the  fixed  oils  may 
be  used  with  great  propriety.  The  oil  may  be  suspended  in  the 
vehicle  by  the  intervention  of  mucilage,  the  yolk  of  an  egg,  or  other 
demulcent  material.  Two  or  three  fluidounces  of  castor  oil,  linseed 
oil,  olive  oil,  or  fresh  melted  butter,  may  thus  be  mixed  with  a  pint  of 
flaxseed  mucilage;  the  castor  oil  being  preferred  when  the  strongest 
impression  is  desired,  the  melted  butter  when  the  mildest. 

3.  SALINE  ENEMATA.  —  When  somewhat  greater  activity  is 
required,  and  especially  in  febrile  conditions,  the  neutral  salts  are 
indicated.  Of  these,  sulphate  of  soda,  sulphate  of  magnesia,  or  com- 
mon salt  may  be  used,  in  the  dose  of  from  two  to  four  ounces,  dis- 
solved in  a  pint  or  more  of  warm  water.  The  Dublin  cathartic 
enema  (Enema  Catharticum,  Buh.)  consists  of  an  ounce  of  sulphate 
of  magnesia,  a  fluidounjce  of  olive  oil,  and  a  pint  of  barley-water. 

4.  ENEMA  OP  SENNA.  —  Rising  in  the  scale  of  activity,  we 
come  to  senna,  the  infusion  of  which  acts  with  much  energy,  and  is 
well  calculated  for  cases  of  obstinate  constipation.  An  ounce  of  it 
may  be  given  infused  in  a  pint  of  boiling  water;  the  liquid  being 
allowed  to  cool  to  the  proper  temperature.  The  Edinburgh  cathartic 
eyiema  (Enema  Catharticum,  Ed.)  consists  of  a  pint  of  senna  tea, 
made  with  half  an  ounce  of  the  senna,  but  with  the  addition  of  an 
ounce  of  olive  oil,  half  an  ounce  of  sulphate  of  magnesia,  and  an 
ounce  of  sugar. 

5.  ENEMATA  of  JALAP,  SCAMMONY,  or  COLOCYNTH.— 
One  of  these  cathartics  may  be  selected,  when  the  milder  have  failed, 
and  it  is  highly  important  that  the  bowels  should  be  evacuated.  A 
drachm  or  two  of  jalap  may  be  given,  suspended  in  mucilage;  or 
about  half  the  quantity  of  scammony,  rubbed  up  with  milk  or  the 
yolk  of  egg  and  water;  or  half  a  drachm  of  extract  of  colocynth 
and  an  ounce  of  soft  soap  dissolved  in  water,  forming  the  Enema  of 
Colocynth  (Enema  Cologynthidis,  Lond.);  a  pint  of  the  vehicle 
being  used  in  each  case. 

6.  ENEMA  OP  ALOES. — Enema  AloeS.  Lo7id. — This  is  usually 
employed  with  one  of  two  views,  either  to  destroy  ascarides,  or  to 
stimulate  the  uterus  in  amenorrhoea.     It  may  be  used,  also,  when 
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the  object  is  to  produce  a  permanent  excitement  in  the  rectum,  in 
order  to  act  revulsively,  as  in  cephalic  affections,  hemorrhages,  and 
diseases  of  the  liver  and  spleen.  Aloes  is  said,  when  introduced  into 
the  rectum,  to  act  in  the  same  manner  as  when  swallowed.  It  is 
slow,  and  there  is  reason  to  think,  is  absorbed.  The  London  College 
direct  two  scruples  of  aloes,  fifteen  grains  of  carbonate  of  potassa, 
and  half  an  imperial  pint  (ten  fluidounces)  of  decoction  of  barley. 

7.  TURPENTINE  ENEMA. — Enema  Terebinthin^.  Lond., 
SJd.,  Dub.  —  This  is  used  specially  in  tympanites,  or  flatulence  of 
the  bowels;  and  is  one  of  the  most  effectual  remedies  in  that  con- 
dition. It  also  sometimes  answers  a  good  purpose  in  spasm  of  the 
bowels,  obstinate  constipation,  amenorrhoea,  and  threadworms  in  the 
rectum.  It  may  be  made  by  rubbing  from  half  a  fluidounce  to  two 
fluidounces  of  the  oil  with  the  yolk  of  an  egg,  or  with  mucilage  of 
gum  arable,  and  mixing  it  with  half  a  pint  or  a  pint  of  water.  The 
egg  is  peculiarly  efiicacious  in  facilitating  an  equable  diffusion  of  the 
oil  in  the  vehicle,  which  is  important  in  order  to  prevent  too  concen- 
trated an  action  on  any  one  point  of  the  membrane. 

8.  ASSAFETIDA  ENEMA.  —  Enema  AsSAFCETIDiE.  Lond. — 
Enema  Foetidum.  Ud.,  Dub. — Like  the  preceding,  this  enema  is 
useful  in  flatulence  and  tympanites,  and  especially  when  occurring 
in  hysterical  females.  To  prepare  it,  a  drachm  of  assafetida  may 
be  rubbed  with  half  a  pint  of  barley-water,  flaxseed  mucilage,  or 
simply  water. 

9.  MUCILAGINOUS  AND  AQUEOUS  ENEMATA.  —  These 
operate  mainly  by  distension.  They  are  applicable  when  there  is 
special  reason  to  avoid  irritating  the  rectum;  and  should  be  used 
habitually  in  preference  to  more  active  substances,  when  they  are 
found  to  answer  the  purpose.  Flaxseed  tea,  barley-water,  or  infu- 
sion of  slii^pery  elm,  may  be  used.  When  great  bulk  is  wanted,  warm 
water  will  answer  as  well.  It  is  not  always  that  these  injections  will 
operate.  Indeed,  in  the  ordinary  quantity  of  a  pint,  they  are  very 
apt  to  be  retained,  and  undergo  absorption ;  in  which  case  there  is 
usually  an  increased  flow  of  urine.  To  produce  much  effect,  they 
must  be  given  freely,  so  as  to  distend  the  bowels,  and  in  some 
instances  reach  even  the  small  intestines.  Two  evils  are  to  be 
guarded  against  in  their  use;  one,  injury  to  the  bowel  by  physical 
over-distension,  the  other,  paralysis  of  the  muscular  coat  from  the 
same  cause.  The  temperature  should  be  slightly  above  that  of  the 
body,  so  that  it  may  act  as  a  stimulant.     The  liquid  is  best  intro- 
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duced  by  one  of  the  self-injecting  syringes;  and  it  should  be  pre- 
vented from  escaping,  by  a  lowel  twisted  around  the  pipe,  and  held 
firmly  against  the  fundament.  The  cases  to  which  these  injections 
are  most  applicable,  are  those  in  which  there  is  feculent  accumulation 
to  remove,  spasmodic  contraction  to  relax,  and  mechanical  obstruc- 
tions to  be  overcome.  Cold  water  may  sometimes  be  successfully 
used  in  obstinate  spasms  of  the  bowels,  which  have  resisted  other 
measures.  It  seems,  by  the  sudden  shock  on  the  nervous  centres,  to 
surprise  the  spasm  into  relaxation.  But  this  requires  caution;  for, 
in  feeble  persons,  whose  systems  might  not  have  the  energy  to  react, 
dangerous  prostration  might  be  induced. 
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CI-.^^SS    III- 

I 

DIURETICS. 

Diuretics  are  medicines  which  promote  the  secretion  of  urine. 
They  may  be  supposed  to  operate  in  one  of  two  methods;  either  by 
a  sympathetic  impression  extended  from  the  stomach  or  other  sur- 
face of  apphcation,  through  the  nervous  centres,  to  the  kidneys;  or 
by  entering  the  circulation,  and  stimulating  the  glands  directly, 
through  contact  with  their  secretory  structure.  There  are  other 
modes  of  increasing  the  secretion,  to  which  reference  will  be  made 
directly;  but  the  agents,  in  these  cases,  have  no  peculiar  or  specific 
tendency  to  act  on  the  kidneys;  and  the  effect  is  ascribable  to  cer- 
tain physiological  laws,  brought  into  operation  by  influences,  which, 
under  other  circumstances,  would  equally  operate  on  other  functions. 
Each  of  the  methods  above  mentioned  requires  a  few  words  of  ex- 
planation. 

1.  Operation  hy  Sympathy.  Before  the  fact  of  the  general  ab- 
sorption of  medicines  had  been  established  by  the  irresistible  evidence 
of  experiment,  it  was  a  common  belief  that  the  diuretics,  as  well  as 
most  other  medicines,  acted  on  parts  distant  from  their  seat  of  ap- 
plication, through  the  principle  of  sympathy;  in  other  words,  by 
communication  through  the  nervous  centres.  A  diuretic,  admitted 
into  the  stomach,  made  a  certain  impression  upon  the  mucous  coat, 
which  was  transmitted  to  the  sympathetic  or  spinal  centres,  whence 
an  influence  was  sent  to  the  kidneys,  exciting  them  to  an  increased 
performance  of  their  function.  At  present  it  would  be  difficult  to 
point  out  a  single  diuretic  medicine,  of  which  it  could  be  reasonably 
said  that  it  even  probably  acts  in  this  way ;  and  the  only  influences, 
so  far  as  I  am  aware,  that  are  capable  of  such  an  operation  through 
the  nerves,  are  cold  applied  to  any  part  of  the  body,  and  mental 
emotion  acting  upon  the  cerebral  centres.  Of  these  more  will  be 
said  immediately. 

2.  Operation  through  Ahsorption.  The  method  in  which  all  the 
proper  diuretic  medicines  act  upon  the  kidneys  is  probably  by  direct 
contact.  In  relation  to  many  substances  which  belong  to  the  class, 
it  has  been  determined  by  experiment  that  they  are  absorbed  into 
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the  circulation,  and  escape  from  it  through  the  kidneys.  One 
great  office  of  these  glands  appears  to  be,  to  depurate  the  blood  of 
those  foreign  bodies  which  find  their  way  into  it,  and  which  might 
otherwise  do  injury  to  the  system.  Hence,  their  susceptibilities  have 
been  made  such  that  they  feel  the  presence  in  the  blood  of  these 
noxious  agents,  and  are  stimulated  by  them  into  excessive  action  in 
order  that  they  may  be  thrown  oiF.  But,  in  separating  the  substances 
referred  to  from  the  circulating  mass,  the  kidneys  are  compelled  to 
eliminate  with  them  a  large  proportion  of  the  liquid  in  which  they 
are  dissolved.  Thus,  most  medicines  of  an  acrid  or  stimulant  charac- 
ter which  enter  the  circulation,  and  many  others  which  can  scarcely 
be  said  to  have  this  character,  more  or  less  increase  the  secretion  of 
urine ;  but  it  is  only  to  a  few  of  them  that  the  distinctive  title  of  the 
class  is  attached;  as  but  a  few  exercise  the  property  to  such  an  ex- 
tent, and  so  uniformly,  as  to  be  capable  of  beneficial  employment  as 
mere  diuretics. 

Allusion  was  made  above  to  certain  influences,  not  properly  medi- 
cinal, which  have  the  effect  of  increasing  the  function  of  the  kidneys. 
The  operation  of  diuretics  cannot  be  fully  understood,  without  at- 
tention to  these  influences.  They  may  be  arrange'd  under  the  heads 
of  cold,  vascular  fulness,  arterial  stimulation,  and  mental  emotion. 


1.  COLD  AS   DIURETIC. 

Every  one  is  familiar  with  the  fact  that  cold  has  a  tendency  to 
increase  the  secretion  of  urine.  Whether  applied  to  the  stomach, 
the  rectum,  or  the  surface  of  the  body,  the  effect  is  the  same.  More 
urine  is  passed  in  winter  than  summer.  The  drinking  of  a  glass  of 
ice-cold  water,  walking  bare-foot  over  a  cold  floor,  or  exposure  of 
the  body  to  the  cold  air,  will  often  in  a  short  time  be  followed  by  a 
flow  of  urine.  This  effect  is  no  doubt  in  part  owing  to  the  checking 
of  the  sensible  or  insensible  perspiration,  possibly  also  of  the  pulmo- 
nary exhalation,  and  that  of  the  gastro-intestinal  mucous  membrane, 
in  consequence  of  which,  the  blood,  and  the  matters  ordinarily  elimi- 
nated by  these  methods,  accumulate  in  the  blood-vessels,  and  of 
course  operate  with  increased  energy  on  the  kidneys,  as  the  only 
outlet  for  their  escape.  But  I  believe  also  that  such  a  relation  has 
been  established,  in  our  original  constitution,  through  the  medium 
of  the  nervous  centres,  between  the  kidneys  and  an  impression  of 
cold  anywhere  upon  the  body,  that,  when  the  latter  is  experienced, 
the  former  are  called  into  increased  action.     The  intention  is  obvious. 
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Coldness,  below  a  certain  standard,  is  an  abnormal  state  of  system, 
against  which  nature  must  provide.  To  prevent  injury  from  its 
sedative  influence,  some  counter-agency  must  be  brought  into  opera- 
tion. Of  this  nature  is  the  disposition  to  reaction,  of  Avhich  I  have 
already  sufficiently  treated.  But  there  is  also  another.  The  per- 
spiration and  pulmonary  exhalation,  through  the  vaporization  of  the 
liquid  eliminated  from  the  blood-vessels  of  the  skin  and  bronchial 
membrane,  are  a  never-ceasing  cause  of  reduction  of  temperature. 
But  as  this  is  not  now  wanted,  cold  has  a  tendency  to  chfeck  it;  and 
thus  one  mode  of  obviating  the  eifects  of  cold,  and  restoring  the  re- 
duced temperature  to  the  proper  mean,  is  put  into  operation.  But 
the  accumulation  of  liquid  in  the  circulation,  consequent  on  the  sus- 
pension of  these  two  functions,  might  do  harm,  unless  some  obviating 
influence  existed.  This  is  provided  for  by  those  sympathies  which 
determine  that  cold  should  directly  increase  the  urinary  secretion. 
Such  is  the  rationale  of  the  operation  of  cold  as  a  diuretic. 

We  may  often  very  happily  avail  ourselves  therapeutically  of  this 
influence,  in  aiding  the  operation  of  diuretics.  Thus,  when  medi- 
cines of  this  class  are  exhibited,  the  patient  should  take  cold  drinks, 
should  expose  himself  moderately  to  the  cold  air,  and  should  gener- 
ally be  encouraged  to  sit  up  or  walk  about,  rather  than  lie  warmly 
covered  in  bed.  But  care  must  also  be  taken  not  to  abuse  the  in- 
fluence. If  the  cold  be  too  strongly,  or  too  steadily  applied,  inde- 
pendently of  its  depressing  effects,  there  may  be  danger  of  a  morbid 
accumulation  internally  of  blood  and  nervous  power;  and  high  vas- 
cular irritation  or  inflammation  of  some  internal  organ,  perhaps  of 
the  kidneys  themselves,  may  be  induced,  which,  instead  of  increasing, 
may  diminish  or  suspend  their  function. 

2.  VASCULAR  FULNESS  AS  DIURETIC. 

Excess  of  liquid  in  the  blood-vessels  is  an  abnormal  condition, 
•which  seeks  relief  either  through  the  skin  or  kidneys.  If  one  outlet 
is  closed,  the  other  must  in  some .  degree  supply  its  place.  There- 
fore, fulness  of  the  blood-vessels  acts  as  a  diuretic,  whenever  circum- 
stances interfere  with  the  diaphoretic  function.  Cold  has  been 
already  stated  to  have  this  eff'ect,  and  to  operate  as  a  diuretic  even 
without  special  fulness  of  the  circulation.  But  its  eff'ect  is  much  in- 
creased when  this  latter  condition  exists.  The  drinking  largely  of 
cool  liquids  produces  the  condition  through  the  rapid  absorption  of  the 
water.  Hence,  cool  drinks  are  often  powerfully  diuretic.  The  same 
efiect,  to  some  extent,  is  produced  by  the  injection  of  water  into  the 
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bowels.  Immersion  in  a  bath  often  also  disposes  to  diuresis,  while 
the  body  is  still  immersed,  and  afterwards,  if  its  temperature  has  not 
been  such  as  to  produce  diaphoresis  upon  exit  from  it. 

It  was  formerly  thought  that  drinks  should  be  curtailed  as  far  as 
possible,  in  the  treatment  of  dropsy,  under  the  apprehension  that 
they  might  increase  the  effusion.  But  any  effect  of  this  kind  is  at 
present  "belieyed  to  be  far  overbalanced  by  their  influence  in  favour- 
ing the  action  of  the  kidneys,  especially  when  taken  cold,  and 
accompanied  with  diuretics. 

It  has  been  supposed  that  some  medicines  act  as  diuretics  by  pro- 
moting the  absorption  of  effused  fluid,  and  thus  distending  the 
blood-vessels.  But  it  is  clear  that  they  have,  in  consequence  of  this 
property  alone,  no  special  influence  on  the  kidneys;  for  it  depends 
altogether  on  circumstances,  whether  the  effect  of  this  fulness  shall 
be  directed  to  the  skin,  the  kidneys,  or,  perhaps  we  might  say,  the 
bowels.  Should  they,  however,  combine  a  real  affinity  for  the  kid- 
neys, with  the  property  of  promoting  absorption,  they  might  act  with 
peculiar  energy ;  and  this  may  possibly  be  one  cause  of  the  extraor- 
dinary efiiciency  of  digitalis. 

It  does  not  necessarily  follow  that  fulness  of  the  blood-vessels 
should  increase  the  secretion  of  urine,  even  when  favoured  by  an 
unperspiring  state  of  the  surface.  If  the  blood  is  rich  as  well  as 
abundant,  it  becomes  too  stimulant  to  the  kidneys,  and  may  excite 
an  irritation  beyond  the  point  of  secretion. 

3.  ARTERIAL  STIMULATION  AS  DIURETIC. 

The  more  rapidly  the  blood  is  carried  through  a  secreting  struc- 
ture, the  greater  of  course  is  the  amount  which  comes,  within  a  given 
time,  in  contact  with  that  surface,  and  the  more  copious  must  be  the 
secretion.  Whatever  stimulates  the  circulatory  system,  should  cir- 
cumstances prevent  a  free  action  of  the  skin,  and  especially  should 
they  favour  a  tendency  to  the  kidneys,  will  produce  diuresis.  Heat 
does  not,  because  it  favours  perspiration.  Neither  does  active  ex- 
ercise, as  a  general  rule;  because,  though  it  accelerates  the  action  of 
the  heart,  it  also  has  a  disposition  specially  to  affect  the  skin.  But 
stimulation,  with  coldness,  and  especially  with  vascular  fulness, 
greatly  promotes  the  function.  Every  wine  drinker  knows  the 
effects  of  indulgence  in  that  beverage  at  table.  So  is  it  with  the 
other  forms  of  alcoholic  drinks,  especially  the  spirituous  liquors, 
and  beyond  all  others  gin,  which  contains  a  special  diuretic  ingre- 
dient in  the  oil  of  juniper.     The  ethereal  liquids  have  the  same 
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eifect;  and  I  liave  often  known  even  the  salts  of  morphia,  notwith- 
standing their  ordinary  effect  in  diminishing  the  secretions,  to  act  as 
an  energetic  diuretic.  It  is  not,  however,  the  pure  arterial  stimula- 
tion in  these  cases  that  operates;  for  the  stimulant  substance  itself, 
on  entering  the  blood-vessels,  often  excites  the  kidneys  directly,  as 
well  as  the  heart. 

This,  like  the  two  preceding  influences,  may,  if  ca;-ried  'too  far, 
produce  an  excitement  in  the  kidneys  beyond  the  point  at  which 
they  are  disposed  to  secrete,  thus  obeying  one  of  the  universal  laws 
of  irritation. 

4.  MENTAL  EMOTION  AS  DIURETIC. 

The  passions  and  emotions  have  considerable  influence  over  the 
renal  function.  Those  of  a  depressing,  yet  somewhat  agitating  na- 
ture, are  peculiarly  disposed  to  act  upon  the  kidneys.  Among  these 
is  anxiety,  or  that  mixture  of  fear  and  hope  which  anticipates  or 
awaits  some  important,  but  doubtful  event.  The  surgeon  before  he 
operates,  the  orator  before  a  great  speech,  and  the  young  soldier 
anticipating  a  battle,  afford  examples  of  this  kind.  Cowardly  fear 
is  notorious  in  its  effects;  tending  not  only  to  increase  the  secretion, 
but  also,  by  relaxation  of  the  sphincter  of  the  bladder,  to  weaken 
the  power  of  retention.  The  influence  of  the  hysterical  state,  and 
that  of  the  chill  of  febrile  diseases,  is  probably  something  of  the 
same  nature,  operating  similarly  through  the  nervous  centres. 


There  is  a  certain  opposition  of  function  between  the  kidneys  and 
skin,  which,  in  reference  to  its  influence  upon  the  operation  of 
diuretics,  is  of  some  importance  in  a  therapeutic  point  of  view. 
When  one  of  these  functions  acts  in  excess,  the  other  is  diminished 
proportionably;  and  whatever  represses  one  has  a  tendency  to  pro- 
mote the  other.  The  causes  of  this  opposition  are  not  obscure. 
In  the  first  place,  by  an  excitation  of  one  function,  the  blood  and 
nervous  energy  are  diverted  from  others  not  in  direct  sympathy  with 
it;  and  secotidli/,  if  one  eliminating  function  be  restrained,  the  circu- 
lation is  necessarily  overloaded,  and  becomes  directly  excitant  to  the 
other  functions,  having  the  same  office,  which  are  consequently 
brought  into  increased  action.  There  are  many  substances  which 
will  operate  as  diuretics  or  diaphoretics,  according  as  a  tend- 
ency is  given  of  the  general  current  of  excitement  to  one  or  the 
other  of  the  secreting  organs.  By  employing  measures  to  direct 
action  to  the  surface  of  the  body,  we  give  a  tendency  of  the  medi- 
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cine  to  the  perspiratory  function ;  by  repressing  perspiration  by  cold 
or  other  measures,  we  send  the  medicine  with  the  general  current  of 
excitement  to  the  kidneys. 

A  similar  opposition  of  function,  though  in  a  less  degree,  exists 
between  catharsis  and  diuresis.  Many  cathartic  medicines,  espe- 
cially the  saline  and  vegetable  hydragogues,  have  a  disposition,  in 
small  doses,  insufficient  to  purge,  to  act  on  the  kidneys ;  but,  when 
they  produce  their  cathartic  effect,  they  no  longer  prove  diuretic. 
This  arises  partly,  no  doubt,  from  the  fact  that  they  are  carried  out 
of  the  system  with  the  evacuations  they  produce;  but  it  arises  also 
from  the  general  principles  before  stated  in  relation  to  the  opposition 
between  diaphoretics  and  diuretics,  that  a  direction  of  excitement  to 
one  function  withdraws  it  from  the  others,  and  that,  when  the  liquid 
parts  of  the  blood  and  its  excrementitious  matter  are  thrown  out  by 
one  emunctory,  the  blood  is  deprived  of  its  ordinary  power  of  excit- 
ing the  other  eliminating  organs.  Of  the  eifect  of  excessive  purging 
and  sweating  in  diverting  from  the  kidneys  we  have  an  example  in 
epidemic  cholera,  in  the  worst  cases  of  which  the  urine  is  often  nearly 
or  quite  suppressed. 

From  these  facts  we  deduce  the  therapeutic  conclusions,  that,  when 
aiming  to  produce  diuresis,  we  must  refrain  from  measures  calcu- 
lated to.  produce  diaphoresis,  or  purgation,  and,  in  relation  to  the 
perspiratory  function  especially,  will  sometimes  find  advantage  in 
employing  means  to  repress  it. 

A  high  state  of  fever,  or  a  full  plethoric  state  of  the  circulation, 
is  unfavourable  to  the  action  of  diuretics,  as  of  other  secretory  ex- 
citants; because  the  ultimate  tissue  which  performs  the  function  is 
too  highly  irritated  to  act.  So  is  it  also  in  active  congestion  and 
inflammation  of  the  kidneys.  Under  such  circumstances,  the  loss  of 
blood  may  facilitate  the  action  of  diuretics,  by  diminishing  the  renal 
excitation  to  a  point,  compatible  with  the  performance  of  the  func- 
tion. Any  other  measures  which  lower  the  general  or  local  excite- 
ment have  the  same  eff'ect.  Besides,  when  the  vessels  are  full,  the 
medicine  is  less  readily  absorbed  than  when  they  are  relatively 
empty;  and,  in  this  way  also,  depletion  and  other  reducing  measures 
may  favour  the  operation  of  these  medicines.  It  is  supposed  that 
the  action  of  diuretics  is  often  much  promoted  by  the  simultaneous 
use  of  medicines,  having  the  property  of  promoting  absorption ;  and 
hence,  in  part,  the  not  unfrequent  and  often  useful  practice  of  com- 
bining the  preparations  of  mercury  and  of  iodine  with  the  medicines 
now  under  consideration. 
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Therapeutic  Indications  and  Uses  of  Diuretics. 

The  obvious  effect  of  diuretics  is  to  diminish  the  quantity  of  liquid 
in  the  circulation.  It  is  true  that  the  portion  of  the  blood  evacuated 
by  them  is  chiefly  the  water;  but  some  of  the  saline  matters,  and  no 
doubt  also  more  or  less  of  the  organic  constituents  escape ;  so  that 
these  medicines  may  be  considered  depletory.  The  fact  is  that,  when 
they  operate  very  profusely,  they  sometimes  produce  weakness, 
approaching  even  to  prostration. 

Another  important  effect,  consequent  upon  the  diminution  of  the 
watery  portion  of  the  blood,  is  the  promotion  of  absorption.  It  has 
been  fully  established  by  experiment  that  the  blood-vessels,  when 
their  contents  are  materially  diminished,  take  up  water  with  avidity, 
wherever  they  can  find  it,  to  supply  the  loss.  The  physical  physio- 
logist would  say  that,  the  density  of  the  blood  being  increased, 
endosmosis  is  promoted;  and  the  explanation  may  be  admitted  with 
some  qualification.  Thirst  also  results  from  the  diuretic  action,  with 
the  obvious  purpose  of  securing  a  supply  of  liquid  for  absorption. 
But  it  is  not  taken  up  solely  from  the  surfaces  with  external  commu- 
nication. The  liquid  in  the  tissues  and  cavities  is  also  absorbed;  and 
hence  the  use  of  this  class  of  medicines  in  dropsy. 

A  third  effect  is  to  purify  the  blood  of  excrementitious  or  foreign 
matter,  which  may  be  serving  as  a  source  of  injury. 

A  fourth  is  to  impart  to  the  urine  the  power  of  dissolving  a  larger 
quantity  of  the  saline  matter  eliminated  by  the  kidneys,  while  it  is  at 
the  same  time  rendered  less  irritant  itself  by  dilution. 

A  fifth  effect,  which  is  produced  only  by  the  stimulating  diuretics, 
is  to  irritate  the  lining  membrane  of  the  pelvis  and  calices  of  the 
kidneys,  the  urinary  passages,  and  the  bladder,  and  thus  not  unfre- 
quently  either  to  alter  the  diseased  condition  of  the  surface,  or  to 
excite  the  parts  when  debilitated  or  paralyzed  to  greater  activity. 

In  correspondence  with  the  above  indications,  diuretics  prove  use- 
ful, and  are  more  or  less  extensively  employed  in  the  following  com- 
plaints. 

Dropsy.  It  is  in  the  treatment  of  dropsy  that  diuretics  show 
their  best  powers;  and  in  this  disease  there  is  no  other  remedy  or 
combination  of  remedies  that  equal  them  in  eflSciency.  The  principle 
upon  which  they  operate  is  obvious.  Dropsy  consists  in  an  abnormal 
accumulation  of  effused  fluid  in  the  cellular  tissue  or  serous  cavities. 
Diuretics  have  the  effect  of  promoting  the  absorption  of  that  fluid, 
and  its  rejection  by  the  kidneys.   But  if  this  were  all  they  could  do, 
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their  utmost  advantage  would  be  merely  to  remove  tlie  fluid  while 
operating,  and  prevent  its  accumulation  so  long  as-they  continued  to 
operate.  In  cases  of  limited  duration,  in  which  the  pathological 
condition  on  which  the  effusion  depended,  terminates,  from  its  own 
essential  character,  in  a  certain  period,  the  diuretics  may  be  said  to 
effect  a  cure;  as  stimulants  which  keep  a  typhus  fever  patient  alive, 
until  the  time  for  the  fever  to  cease  spontaneously,  may  be  said  to  cure 
that  disease.  It  is  probable  that  this  sometimes  happens.  In  many 
cases,  the  pathological  condition  is  quite  incurable,  as  often  in  or- 
ganic disease  of  the  heart,  cirrhosis  of  the  liver,  the  advanced 
stages  of  Bright's  disease,  etc.  Here  all  that  diuretics  can  do  is  to 
keep  down  the  effusion,  and  thus  protract  life,  and  render  the  patient 
more  comfortable.  But  there  are  also  cases  of  dropsy  in  which  diu- 
retics appear  of  themselves  to  effect  permanent  cures ;  not  to  remove 
the  effusion  only,  but  to  put  the  system  into  a  state,  in  which  there 
is  no  tendency  to  a  return  of  the  effusion.  This  I  have  very  often 
seen,  and  every  experienced  practitioner  must  be  familiar  with  the 
fact.  Cases  of  dropsy  come  under  the  notice  of  the  physician,  which 
have  been  of  long  duration,  which  appear  to  be  regularly  advancing, 
and  in  which  there  seems  to  be  no  tendency  to  a  favourable  termina- 
tion. Diuretics  are  prescribed.  They  act  efficiently,  and  the  enor- 
mous tumefaction  disappears  like  a  snowbank  in  the  sun.  Nor,  when 
it  has  disappeared,  does  it  return.  The  patient  remains  perfectly 
well,  and  continues  so  for  years.  The  diuretics  then  have  done  more 
than  merely  to  remove  the  effused  liquid.  They  have  favourably  modi- 
fied, perhaps  quite  removed  the  pathological  condition  itself.  How 
is  this  accomplished  ?  This  question  can  be  answered  only  by  con- 
jecture. Di'opsy  often  depends  on  disease  of  the  kidneys.  The 
diuretics  act  specially  on  the  kidneys,  and  may  prove  useful  not 
merely  by  increasing  their  secretory  activity,  but  by  altering  essen- 
tially their  morbid  condition.  They  may  change  the  nutrition  of 
the  organ,  and  substitute  a  new  and  healthy  tissue  for  the  old  and 
diseased.  Or  the  kidney  may  be  undergoing  fatty  degeneration 
from  its  enfeebled  condition;  and  the  diuretic  may  check  the  pro- 
cess by  stimulating  the  organ  into  healthy  action.  Or,  lastly,  it  may 
be  inflamed,  and  the  diuretic  may  cure  the  inflammation  through 
its  depletory  and  antiphlogistic  properties.  Not  unfrequently  the 
dropsy  depends  on  a  highly  irritated  or  inflamed  state  of  the  tissue 
from  which  the  fluid  is  exhaled,  or  perhaps  on  chronic  inflamma- 
tion of  one  of  the  large  organs,  as  the  liver  or  the  heart,  which  may 
cause  them  to  interfere  with  the  course  of  the  blood.      In  these 
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cases,  also,  the  diuretics  may  be  supposed  to  operate  by  the  anti- 
phlogistic properties,  which  some  of  them  possess  in  a  high  degree. 

I  know  no  variety  of  dropsy  in  which  they  may  not  be  given. 
Upon  theoretical  grounds,  their  use  has  been  condemned  in  the 
dropsy  of  Bright's  disease;  but  I  am  quite  sure,  from  a  good  deal 
of  experience  with  them  in  that  affection,  that,  if  properly  chosen, 
they  are  more  effectual  than  any  other  medicines.  It  is  true  that 
the  stimulating  diuretics  are  not  adapted  to  the  acute  forms  of  the 
affection;  even  squill  has  seemed  to  me  occasionally  to  do  harm; 
but  from  bitartrate  of  potassa  or  digitalis  I  have  never  seen  mischief 
produced,  but  repeatedly  cures  in  very  unpromising  cases. 

Febrile  and  Inflammatory  Diseases.  The  refrigerant  diuretics 
are  beneficial  in  these  affections  by  their  sedative  and  depletory 
properties;  but  they  are  not  frequently  used,  because  their  operation 
is  in  great  degree  incompatible  with  that  of  more  efficient  antiphlo- 
gistic remedies,  as  cathartics  and  diaphoretics.  When  given  for  the 
cure  of  dropsy,  they  are  often  useful  incidentally,  in  accompanying 
febrile  and  inflammatory  disorder;  and  sometimes,  probably,  through 
their  eliminating  property,  in  affections  connected  with  impurities  in 
the  blood,  as  cutaneous  eruptions. 

Disease  of  the  Kidneys  and  Urinary  Organs.  In  acute  inflam- 
mation of  the  kidneys,  some  of  the  saline  diuretics  are  useful  by 
their  refrigerant  and  depletory  effect,  and,  when  the  disease  is  seated 
in  the  pelvis  of  the  kidney,  by  diluting  the  urine  and  rendering  it 
less  irritant  to  the  inflamed  membrane.  In  the  same  way,  they  act 
beneficially  in  inflammation  of  the  bladder  and  urinary  passages. 
The  urine,  in  these  complaints,  is  often  loaded  to  saturation  and 
even  beyond  it,  with  the  saline  ingredients,  in  consequence  of  the 
small  proportion  of  the  liquid  eliminated.  By  increasing  this,  the 
salts  which  might  otherwise  be  deposited  are  held  in  solution,  and 
those  dissolved  are  rendered  less  irritant  by  the  dilution. 

In  chronic  inflammation  of  the  pelvis  of  the  kidney,  with  or  with- 
out ulceration,  the  parts  are  frequently  unable  to  resume  healthy 
action,  from  their  relaxed,  debilitated,  and  indolent  condition.  These 
cases  are  often  attended  with  copious  mucous  discharges,  and  not 
unfrequently  with  the  discharge  of  pus.  Some  of  the  stimulating 
diuretics,  which  pass  out  with  the  urine,  and  are  thus  brought  into 
direct  contact  with  the  diseased  surfaces,  sometimes  exercise  a  most 
happy  influence  over  them. 
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Mmmistrcition. 

The  rules  for  the  administration  of  diuretics,  so  far  as  they  are 
applicable  to  the  class  in  general,  may  be  deduced  from  the  observa- 
tions already  made.  They  should  generally  be  attended  with  the 
use  of  drinks,  which  should  always  be  cold,  and  may  often  be  ad- 
vantageously impregnated  with  mild  diuretic  medicines,  as,  for  ex- 
ample, with  the  vegetable  acids,  cream  of  tartar,  and  sweet  spirit  of 
nitre.  The  milder  diuretic  infusions  may  often  also  be  used,  as  those 
of  juniper,  parsley,  the  erigerons,  etc.,  which  may  act  beneficially 
as  adjuvants  to  the  more  energetic  diuretics  employed.  Sometimes 
benefit  accrues  from  the  gentle  stimulant  properties  of  these  drinks, 
particularly  the  juniper-berry  and  wild  carrot  tea's,  in  correcting  the 
depressing  effects  of  the  saline  diuretics  on  the  digestive  organs. 
In  persons  of  intemperate  habits,  or  requiring  from  debility  the 
support  of  alcoholic  stimulation,  cold  gin  and  water-  may  be  drank 
with  advantage.  In  relation  to  the  quantity  of  drink,  the  patient's 
own  sensations  are  perhaps  in  general  the  best  guide;  though  the 
advice  should  be  given  to  take  small  draughts  frequently,  in  pre- 
ference to  large  quantities  at  once.  Should  the  quantity  of  urine 
discharged  equal  the  amount  of  drink  taken,  there  can  be  no  accu- 
mulation; as  much  is  always  discharged  by  cutaneous  and  pulmonary 
exhalation. 

The  diuretic  should  not,  as  a  general  rule,  be  given  at  the  same 
time  with  cathartics  or  diaphoretics;  and  the  patient  should  be  kept 
cool,  or  at  least  should  not  be  allowed  to  become  heated,  as  by  too 
much  bed  covering  at  night,  during  their  administration. 

When  the  system  is  in  a  high  state  of  excitation,  with  a  plethoric 
condition,  and  a  full  strong  pulse,  it  will  generally  be  proper  to  re- 
duce it  somewhat,  by  depletion  or  antimonials,  before  beginning 
with  the  diuretics.  They  will  be  more  apt  to  operate  after  this 
preliminary  treatment,  than  if  administered  in  the  highest  state  of 
excitement. 

As  the  diuretics  are  notoriously  uncertain,  failing  often  without 
apparent  cause,  and  often  also  succeeding  when  success  was  hardly 
expected,  it  is  necessary  not  to  be  too  soon  discouraged;  but,  after 
making  a  sufiicient  trial  of  one,  to  have  recourse  to  another,  or  to 
conjoin  two  or  more  together,  and,  in  reference  to  the  more  energetic 
articles,  to  return  to  them  again  and  again.  I  have  used  certain 
diuretics  long  and  freely  with  no  apparent  advantage,  and,  having 
abandoned  them,  have  afterwards  returned  to  them,  and  obtained  the 
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most  satisfactory  results,  though  no  change  was  made  in  their  mode 
of  exhibition,  and,  so  far  as  couhl  be  seen,  no  change  had  taken 
place  in  the  patient  which  could  account  for  the  difference. 


L  DIGITALIS.   U.  S.,  Lond.,  Ed.,  DuK 

Digitalis  has  already  been  treated  of  generally  with  the  nervous 
sedatives  (ii.  105).  It  is  here  to  be  considered  only  as  a  diuretic. 
In  this  capacity,  it  is  certainly  one  of  the  most  efficient  medicines 
known. 

3Iode  of  Operation.  In  the  cautious  mode  in  which  it  is  usually 
deemed  safest  to  administer  digitalis,  in  order  to  avoid  its  danger- 
ous depressing  effects,  and  guard  against  its  cumulative  tendency,  it 
is  slow  in  its  diuretic  operation.  Several  days  almost  always  elapse 
before  any  effect  is  experienced;  generally  it  is  not  until  after  a 
week  or  two,  that  its  full  influence  is  felt;  and  sometimes,  even 
when,  in  the  end,  it  may  act  energetically,  the  result  is  postponed 
much  longer.  No  doubt,  its  influence  on  the  kidneys  might  be 
sooner  obtained  by  a  more  energetic  administration ;  but  the  advan- 
tage gained  would  not  be  equivalent  to  the  danger  incurred.  When 
it  does  begin  to  operate,  the  effect  is  often  sudden  and  striking. 
I  have  visited  patients  upon  one  day,  passing  not  more  than  a  pint 
of  urine  in  twenty-four  hours,  and,  upon  the  next  visit,  have  found 
them  passing  a  gallon  or  more  in  the  same  time.  The  effect,  too, 
after  it  has  begun,  continues  in  general  without  abatement  for  several 
days,  even  though  the  medicine  should  be  withheld;  and  it  is  a  good 
rule  to  diminish  the  dose  somewhat,  upon  the  occurrence  of  profuse 
diuresis,  for  fear  of  too  great  an  accumulation.  Should  the  effect 
diminish,  the  original  dose  must  be  resumed. 

The  opinion  has  been  advanced,  that  digitalis  operates  as  a 
diuretic,  not  by  a  direct  action  on  the  kidneys,  but  by  promoting 
absorption;  and  the  opinion  is  supported  upon  the  ground,  that  it 
does  not  produce  an  increased  secretion  of  urine,  unless  there  may 
be  dropsical  effusion.  But  the  fact  is,  that  digitalis  will  sometimes 
prove  diuretic  in  health;  and,  if  less  copiously  so  than  in  dropsy,  it 
is  probably  because  there  is  less  liquid  in  the  blood  to  be  eliminated 
than  when  the  deficiency,  produced  by  the  secretory  act,  can  be  in- 
stantly supplied  by  the  li(|uid  from  the  tissues  and  cavities. 

Another  opinion  is,  that  both  the  absorption  and  diuresis  are  con- 
nected with  the  depressed  state  of  the  circulation;  the  feebleness  of 
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the  movement  of  the  blood  being  supposed  to  favour  the  endosmose 
of  liquid  from  the  cavities  into  the  circulation,  and  its  presence  there 
to  be  the  exciting  cause  of  the  increased  action  of  the  kidneys.  But 
here,  again,  hypothesis  is  opposed  by  fact;  for  digitalis  will  often 
operate  as  a  diuretic,  without  any  appreciable  effect  on  the  pulse. 
Besides,  against  all  the  views  which  refuse  to  the  medicine  a  direct 
action  on  the  kidneys  is  the  insurmountable  objection  that,  suppos- 
ing the  dropsical  effusion  to  be  absorbed,  if  the  kidneys  remain  in 
the  same  torpid  condition,  either  the  liquid  taken  up  will  escape 
again  as  it  did  originally,  or  find  its  way  out  of  the  system,  by  some 
other  emunctory,  as  that  of  the  skin,  lungs,  or  bowels. 

It  is  impossible  to  account  for  all  the  effects  of  digitalis,  without 
admitting  a  direct  action  on  the  kidneys.  This  may  very  possibly 
be  aided  by  its  absorbent  influence  consequent  on  the  depression  of 
the  circulation,  but  certainly  does  not  exclusively  depend  upon  it. 
From  the  experiments  of  Dr.  W,  A.  Hammond,  of  the  U.  S.  Army, 
it  would  appear,  while  increasing  the  amount  of  water  discharged  by 
urine,  not  materially  to  alter  the  quantity  of  solid  matters.  [Am. 
Journ.  of  Med.  ScL,  Jan.  1859,  p.  275.) 

Therapeutic  Application.  As  a  diuretic,  digitalis  is  given  only  in 
dropsy ;  and  there  is  no  variety  of  this  disease,  strictly  speaking,  in 
which  it  may  not  be  used  with  a  prospect  of  advantage;  for  ovarian 
dropsy  and  infantile  meningitis,  in  which  it  is  admitted  that  the 
medicine  is  of  little  or  no  service,  though  they  are  frequently  desig- 
nated as  dropsies,  are  not  entitled  to  the  name;  at  least  they  are 
pathologically  distinct  from  the  other  forms  of  the  disease.  Even 
in  dropsies  attended  with  the  lowest  grade  of  general  strength,  there 
is  no  positive  contra-indication  to  the  medicine;  for  its  depressing 
effects,  when  it  is  cautiously  managed,  may  be  readily  counteracted 
by  the  conjoint  use  of  supporting  measures. 

But  certainly  we  cannot  say  of  the  remedy,  what  Dr.  Withering  is 
stated  by  Dr.  Chapman,  in  his  Therapeutics  (2nd  ed.,  i.  284),  to  have 
declared  of  it,  that  "so  far  as  the  removal  of  the  water  will  contribute 
to  cure  the  patients,  so  much  may  be  expected  from  this  medicine." 
On  the  contrary,  the  medicine  not  unfrequently  fails  entirely  to  act 
on  the  kidneys ;  and  I  have  seen  patients  prostrated,  under  its  de- 
pressing influence,  to  the  lowest  point  compatible  with  safety,  in 
whom,  nevertheless,  no  diuretic  effect  was  produced. 

Attempts  have  been  made  to  indicate  the  circumstances  under 
which  digitalis  will  be  most  likely  to  act  efficiently.  My  own  experi- 
ence coincides  with  that  of  Dr.  Blackall,  who  found  it  most  successful 
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in  cases  attended  witli  coagulable  urine;  at  least  I  can  say  truly  that 
no  remedy  in  my  hands  has  seemed  equally  efficacious,  in  the  dropsies 
with  this  condition  of  the  urine,  unless  possibly  bitartrate  of  potassa. 
I  have  witnessed  several  cases  of  what  appeared  to  be  decided  and 
obstinate  attacks  of  Bright's  disease,  with  universal  dropsy,  and  un- 
connected with  scarlatina,  which  yielded  completely  and  permanently 
to  the  use  of  digitalis;  and  I  am  convinced  that,  in  some  of  the  cases, 
it  exercises  a  positively  curative  influence  on  the  kidneys,  indepen- 
dently of  the  mere  increase  of  their  secretion. 

Another  condition  of  dropsy  to  which  it  is  especially  applicable, 
is  that  which  complicates  cardiac  affections,  of  a  character  calling  at 
the  same  time  for  the  sedative  action  of  the  remedy  on  the  heart. 

Administration.  The  commencing  dose  of  the  powdered  leaves  as 
a  diuretic  is  a  grain,  which  may  be  repeated  three  times  a  day,  and 
increased  every  other  day  by  one-quarter,  or  one-half,  until  its  effects 
begin  to  be  felt,  either  upon  the  kidneys,  heart,  or  nervous  system. 
For  the  dose  and  method  of  using  the  other  officinal  preparations,  I 
would  refer  the  reader  to  the  article  on  digitalis  among  the  nerv- 
ous sedatives  (ii.  122).  In  relation  to  the  infusion,  which  has  been 
thought  by  some  to  be  the  most  effectual  diuretic  preparation  of 
the  medicine,  I  would  simply  say,  that  any  superiority  of  effect  ob- 
tained from  it  may  be  ascribed  to  the  much  larger  proportional  dose 
in  which  it  is  usually  given,  than  either  the  powder  or  the  tincture. 
All  the  preparations  are  efficient,  if  well  made,  and  from  good  mate- 
rial. I  usually  prefer  the  powder,  prepared  immediately  from  the 
green  portion  of  the  leaves,  without  the  midrib  or  footstalk. 

Great  advantage  often  accrues  from  giving  other  medicines  with 
digitalis,  either  to  meet  some  coincident  indication,  or  to  aid  in  pro- 
ducing its  diuretic  effect.  Thus,  in  anemic  states  of  the  system,  it 
may  be  combined  with  iron,  in  the  plethoric  or  febrile  with  bitartrate 
or  nitrate  of  potassa,  and  in  pectoral  and  hepatic  dropsies,  often  with 
calomel. 

It  has  been  used  externally,  with  asserted  success,  in  promoting 
diuresis,  especially  in  cases  of  abdominal  dropsy.  This  method  may 
be  resorted  to  when  digitalis  is  not  well  borne  on  the  stomach,  or 
when  it  fails  to  act  in  the  ordinary  method.  For  this  purpose, 
the  tincture  may  be  applied  by  friction  to  the  inside  of  the  thighs 
and  arms,  or  a  strong  decoction  may  be  placed,  in  the  form  of  a 
cataplasm,  or  by  means  of  linen  cloths  saturated  with  it,  over  the 
abdomen.  The  endermic  method  is  inapplicable,  as  digitalis  is  too 
irritant  in  its  local  operation. 
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II.  SQUILL. 

SCILLA.  U.S.,Lond.,Ed.,Duh. 

Origin.  Squill  is  tlie  bulb  of  Scilla  maritima,  an  herbaceous 
perennial  plant,  sending  up  numerous  leaves  from  its  bulbous  root, 
in  the  midst  of  "which  an  erect  flower-stem  rises,  two  or  three  feet 
high,  and  terminating  in  a  spike  of  closelj  set,  white  flowers.  The 
plant  is  a  native  of  the  countries  of  Europe  and  Africa  bordering  on 
the  Mediterranean.  The  bulb  is  as  large  as  the  fist,  or  larger,  pear- 
shaped,  and  composed  of  numerous  fleshy  scales,  all  fixed  to  a  com- 
mon base,  to  the  lower  surface  of  which  the  radicals  or  root  fibres, 
which  descend  into  the  earth,  are  attached.  The  scales  are  com- 
pactly arranged  around  a  common  centre,  one  overlapping  another; 
the  innermost  being  very  juicy,  the  outermost  dry  and  membrana- 
ceous. Sometimes  the  recent  bulb  is  imported,  though  rarely.  It 
will  keep  for  a  long  time  if  embedded  in  dry  sand,  or  otherwise  ex- 
cluded from  air  and  moisture.  But  the  common  squill  of  the  shops 
is  prepared  from  the  bulb  by  removing  the  outer  membranous  coat- 
ings, then  cutting  it  into  several  transverse  slices,  and  carefully 
drying  the  pieces  into  which  the  slices  separate.  In  drying,  the 
bulb  is  said  to  lose  about  four-fifths  of  its  weight.  -There  are  two 
varieties,  one  white,  and  the  other  of  a  deep,  reddishrbrown  colour 
externally;  but  there  is  no  essential  difi'erence  between  them. 

Properties.  As  commonly  kept,  squill  is  in  small  oblong  pieces, 
thin,  flexible  when  moist,  but  brittle  when  quite  dry,  somewhat  trans- 
lucent, usually  of  a  yellowish-white  colour,  sometimes  of  a  reddish 
tinge,  with  a  feeble  odour,  and  a  bitter,  acrid,  nauseous  taste.  It 
yields  its  virtues  to  water,  alcohol,  or  dilute  acetic  acid.  Vinegar  is 
considered  an  excellent  solvent. 

In  consequence  of  its  affinity  for  water,  squill,  unless  kept  in  a 
dry  place,  is  apt  to  attract  moisture  from  the  air,  and  thus  to  become 
mouldy,  and  undergo  chemical  change.  From  this  and  other  causes, 
its  strength  is  more  or  less  uncertain,  as  it  is  usually  found  in  the 
shops. 

Active  Principles.  As  squill  is  injured  by  boiling  and  by  time,  its 
virtues  were  formerly  supposed  to  be  connected  with  a  volatile  prin- 
ciple. This  seems  to  have  been  an  error;  for  water  distilled  from 
squill  has  little  or  no  eiFect  on  the  animal  system.  From  the  most 
recent  investigations  by  M.  Tilloy,  as  well  as  from  preceding  obser- 
vations, it  appears  that  there  are  two  distinct  active  principles;  one 
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an  acrid  substance,  wliicli  is  powerfully  irritant,  may  even  produce 
fatal  effects,  and  deteriorates  at  a  high  temperature  and  by  time; 
the  other  extremely  hitter,  but  not  acrid,  and  supposed  by  Landerer, 
who  obtained  it  crystallized,  to  have  alkaline  properties.  It  is  to 
the  latter  that' the  name  of  scillitin  belongs.  But  the  subject  needs 
further  investigation.  Neither  of  these  principles  is  obtained  sepa- 
rate for  use, 

Effects  on  the  System.  Squill  is  locally  acrid ;  in  the  recent  state 
very  much  so,  inflaming,  and  even  blistering  the  skin  when  applied 
to  it ;  but  the  acrimony  is  much  diminished  by  drying,  and  con- 
tinues to  diminish  by  time.  It  remains,  in  greater  or  less  degree, 
so  long  as  squill  is  capable  of  exercising  its  remedial  influence.  This 
acrid  property  it  carries  with  it  into  the  stomach,  into  the  circulation 
when  absorbed,  and  into  the  emunctories  through  which  it  escapes 
from  the  system.  In  small  doses,  without  producing  any  sensible 
effect  on  the  stomach,  squill  or  its  active  matter  is  absorbed,  and 
operates  as  an  excitant  to  the  secretory  function  of  the  kidneys  and 
bronchial  mucous  membrane.  It  is,  therefore,  a  diuretic  and  expec- 
torant. In  the  latter  capacity  it  will  be  treated  of  hereafter.  It  is 
only  in  reference  to  the  diuretic  effect  that  it  is  to  be  considered  in 
this  place.  There  can  be  little  doubt  that  it  operates  on  the  kid- 
neys in  its  efforts  to  escape  from  the  system ;  and,  when  taken  very 
largely,  it  has  been  known  to  bring  on  inflammation  of  the  urinary 
passages,  with  strangury  and  bloody  urine.  Dr.  Hammond  found  it 
not  to  augment,  but  rather  to  lessen  the  solid  matters  excreted  by 
the  kidneys.  (tItw.  Jbwrw.  o/iUfec?.  iS<?e.,  Jan.  1859,  p.  277.)  In  doses 
somewhat  larger  than  is  necessary  to  produce  the  diuretic  effect,  it 
causes  nausea,  in  still  larger  acts  as  an  emetic,  and  in  excessive  doses 
may  occasion  inflammation  of  the  stomach  and  bowels,  with  vomiting, 
hypercatharsis,  abdominal  pains,  convulsions,  and  death.  Twenty- 
four  grains  of  it  have  produced  fatal  effects. 

Therapeutic  Application.  Squill  was  used  by  the  ancients.  It 
ranks  among  the  most  energetic  diuretics,  being  inferior  only  to 
digitalis  and  bitartrate  of  potassa  in  efficiency.  It  is  much  and  very 
advantageously  used  in  dropsy.  In  consequence  of  its  irritant  prop- 
erty, it  is  not  applicable  to  cases  attended  with  acute  inflammation 
or  fever,  and  is  especially  contra-indicated  by  the  existence  of  gastro- 
enteritis, acute  nephritis,  or  inflammation  of  the  urinary  passages. 
It  is,  therefore,  ill  adapted  to  the  form  of  dropsy,  attendant  on  acute 
Bright's  disease.  But,  with  these  exceptions,  it  may  be  used  in  any 
form  of  the  affection,  whether  anasarcous,  abdominal,  thoracic,  or  even 
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hydroceplialic.  My  own  experience  corresponds  with  that  of  the  late 
Professor  Chapman,  who  found  squill  peculiarly  useful  in  hydrotho- 
rax.  There  is,  I  think,  no  remedy  more  efficacious,  in  either  pleural 
or  pericardial  dropsy,  associated  with  a  state  of  chronic  inflammation 
or  irritation  of  the  membranes,  than  a  combination  of  squill  and 
calomel.  The  mercurial  is  highly  efficient  in  correcting  the  inflam- 
mation, and  at  the  same  time  seems  to  aid  the  squill  in  its  diuretic 
action,  through  which  the  absorption  of  the  eff'used  liquid  is  effected. 
The  beneficial  eff"ect  is  sometimes  very  speedy,  and,  when  no  serious 
organic  lesion  exists,  often  complete.  Even  when  there  is  incurable 
disease  of  the  heart,  the  liquid  is  frequently  removed,  and  great 
relief  obtained.  When  excessive  cardiac  action  complicates  the 
disease,  digitalis  may  be  advantageously  associated  with  the  other 
medicines. 

Administration.  The  dose  of  powdered  squill  is  usually  stated 
at  from  one  to  three  grains,  two  or  three  times  a  day.  As  the 
squill  exists  in  our  shops,  I  have  rarely  found  it,  thus  administered, 
to  be  of  any  use  in  dropsy.  The  individual  doses  are  sufficiently 
large;  but  the  intervals  between  them  are  too  long.  I  now  uni- 
formly prescribe  squill  in  dropsy  in  the  dose  of  two  grains  every  tivo 
Jiours,  to  be  continued  until  it  produces  its  eff"ects.  When  it  is  thus 
given,  it  will  not  often  be  necessary  to  augment  the  dose,  A  long- 
established  and  a  good  rule  in  the  exhibition  of  squill  is,  if  no  eff'ect 
is  produced  by  the  first  dose,  gradually  to  increase  it  until  nausea  is 
occasioned,  and,  having  ascertained  the  point  at  which  it  produces 
this  symptom,  afterwards  so  to  regulate  the  dose  as  to  approach 
the  point  as  nearly  as.  possible,  without  absolutely  reaching  it. 
Some  have  supposed  that  the  nausea  itself  is  useful  in  promoting 
diuresis.  Cullen  was,  I  think,  right  in  maintaining  that  it  is  no 
otherwise  useful  than  merely  as  a  sign  of  the  activity  of  the  medi- 
cine. I  am  quite  sure  that  squill  is  capable  of  acting  very  energeti- 
cally as  a  diuretic  without  it.  Vomiting  and  purging  are  to  be 
avoided,  as  interfering  with  the  absorption  of  the  medicine,  and,  if 
produced,  whether  by  the  squill,  or  the  calomel  which  may  be  ex- 
hibited with  it,  should  be  restrained  by  a  little  opium.  When  squill 
and  calomel  are  used  simultaneously,  it  is,  I  think,  best  to  give  them 
separately,  as  each  requires  to  be  regulated  according  to  its  own 
effects ;  the  squill  being  increased  or  diminished  according  to  its  in- 
fluence on  the  stomach,  the  calomel  to  its  action  on  the  mouth.  The 
most  convenient  method  of  exhibiting  squill  is  in  the  form  of  pills. 
There  are  several  officinal  preparations,  as  the  vinegar^  syrup, 
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and  tincture,  which,  as  they  are  much  more  used  with  a  view  to  their 
expectorant  than  their  diuretic  effect,  will  be  more  appropriately 
described  under  the  expectorants,  to  which  the  reader  is  referred. 
It  is  sufficient  to  mention  here  that  the  vinegar  and  tincture  may  be 
given  in  the  dose  of  half  a  fluidrachm,  and  the  syrup  of  a  fluidrachm, 
repeated  as  the  dose  of  the  squill  in  substance.  The  syrup  is  fre- 
quently used  as  a  diuretic  for  children,  for  whom  the  dose  must  be 
diminished  according  to  the  regular  rule. 


There  is  a  large  number  of  vegetable  substances  more  or  less  used 
as  diuretics,  but  none  of  primary  importance,  which  may  be  conveni- 
ently introduced  here,  in  subordination  to  the  two  very  powerful 
medicines  of  the  class,  above  considered.  Most  of  them  are  used  as 
adjuvants  to  more  efficient  remedies  in  the  treatment  of  dropsy;  and 
some  are  not  without  considerable  value  in  this  respect. 

I.  BROOM. — ScoPARius.  U.S.,Lond. — ^qoyav.i\]u.  Ed.,Diib. 
Origin.  Broom,  officinally  speaking,  consists  of  the  tops  of  Cy- 
tisus  Scoparius  [Spartiinn  Scoparium,  Linn.),  or  the  common  broom 
plant,  a  European  shrub,  with  long,  slender,  bright-green  terminal 
branches,  beset  with  downy  ternate  leaves,  and  fine,  large,  showy, 
golden-yellow  flowers,  on  account  of  which  it  is  sometimes  cultivated 
in  our  gardens.  These  branches,  with  their  leaves  and  flowers,  are 
the  parts  employed  under  the  name  of  tops. 

Properties.  Fresh  broom  has  a  strong  characteristic  odour  when 
bruised,  and  a  bitter  nauseous  taste,  which  it  retains  after  being 
dried.  It  imparts  all  its  virtues  to  water  and  alcohol.  According 
to  Dr.  Stenhouse  it  contains  two  active  principles;  one  diuretic, 
which  he  calls  seoparin,  and  the  other  narcotic,  having  properties 
analogous  to  those  of  the  vegetable  volatile  alkaloids,  for  which  he 
proposes  the  name  of  sp  arte  in  [Ann.  de  Therap  ,  a.d.  1853,  p.  153); 
but  these  results  have  not  yet,  so  far  as  I  know,  been  confirmed. 

Medical  Effects  and  Uses.  In  moderate  doses,  broom  is  tonic 
and  diuretic;  in  larger,  emetic  and  cathartic.  Dr.  Cullen,  in  his 
Treatise  on  Materia  3Iedica,  says  of  it,  that,  having  found  it  in  use 
among  the  common  people,  he  had  prescribed  it  to  some  of  his 
patients,  and  seldom  found  it  to  fail  in  operating  both  by  stool  and 
urine.  Some  cases  of  dropsy  were  cured  by  it.  Dr.  Mead  also 
gives  his  testimony  in  its  favour;  Dr.  Pearson  considers  it  tonic 
and  diuretic;  and  Dr.  Pereira  speaks  of  it  in  the  highest  terms  of 
commendation,  having  found  it  more  certain  than  any  other  diuretic. 
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Dr.  Christison,  however,  has  had  less  reason  to  be  satisfied  with  its 
effects,  [Bisjjensatori/.)  It  is  thought  not  to  be  well  adapted  to  fe- 
brile and  inflammatory  eases;  and,  with  its  tendency  to  disturb  the 
stomach  and  bowels,  should  not  be  employed  in  irritable  states  of 
these  organs.  With  these  exceptions,  it  may  be  used  in  all  kinds  of 
dropsy;   and  should  be  tried  when  other  diuretics  have  failed. 

Cullen  used  the  medicine  in  decoction,  made  with  half  an  ounce 
of  the  fresh  tops  and  a  pint  of  water,  boiled  down  to  one-half,  of 
which  he  gave  a  fluidounce  every  hour  till  it  operated  on  the  bowels, 
or  the  whole  had  been  taken.  The  Dublin  College  direct  half 
an  ounce  of  the  dried  tops  to  be  boiled  for  ten.  minutes  in  ten  fluid- 
ounces  of  water.  The  dose  would  be  the  same.  A  compound  de- 
coction is  directed  by  the  London  and  Edinburgh  Colleges,  made  by 
boiling  half  an  ounce,  each,  of  broom,  juniper,  and  dandelion,  in 
thirty  fluidounces  of  water  down  to  twenty,  of  which  from  half  a 
pint  to  a  pint  may  be  taken  in  divided  doses  during  the  day,  as  an 
adjuvant  to  more  powerful  diuretics. 

The  seeds,  which  have  the  same  properties,  and  keep  better,  may 
be  substituted  in  the  dose  of  ten  or  fifteen  grains. 

II.  JUNIPER.  —  JuNiPERUS,  U.8,Lond. — Juniper  Berries. 

Origin.  As  directed  in  the  U.  S.  and  London  Pharmacopoeias, 
juniper  consists  of  the  fruit  of  Jimiperus  communis,  or  common 
juniper,  a  well-known  evergreen  shrub,  indigenous  in  Europe,  but 
introduced  into  this  country,  where  it  grows  wild  in  many  places. 
In  addition  to  the  fruit,  which  is  the  only  part  generally  used,  the 
Edinburgh  and  Dublin  Colleges  direct  also  the  tops,  which  have 
similar  properties.  Though  the  berries  are  sometimes  collected  in 
this  country,  they  are  inferior  to  those  brought  from  the  South  of 
Europe. 

Properties  and  Active  Principle.  The  berries  are  globular,  about 
as  large  as  a  pea,  often  covered  with  a  glaucous  bloom,  but  of  a 
shining  blackish-purple  colour  when  that  has  been  removed,  as  it 
often  is  by  rubbing.  Their  odour  is  aromatic;  their  taste  sweetish, 
warm,  slightly  bitterish,  and  terebinthinate.  Their  virtues  are  ex- 
tracted by  boiling  water  and  alcohol.  Besides  a  considerable  pro- 
portion of  saccharine  matter,  they  contain  a  peculiar  volatile  oil, 
upon  which  their  virtues  chiefly  if  not  exclusively  depend,  and  which 
is  obtained  separate  by  distillation  with  water. 

Medical  Effects  and  Uses.  Juniper  is  gently  stimulant,  cordial 
to  the  stomach,  carminative,  and  diuretic.  The  last-mentioned  effect 
is  produced  by  the  direct  action  of  the  volatile  oil,  which  is  absorbed, 
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and,  escaping  somewhat  altered  tlirougli  the  kidneys,  gives  to  the 
urine  a  violet  odour.  The  stimulant  operation  upon  the  urinary 
organs  is  so  considerable,  when  the  medicine  is  taken  freely,  as 
sometimes  to  occasion  symptoms  approaching  to  .strangury.  Occa- 
sionally the  diuretic  action  is  very  decided,  and  I  have  known  ede- 
matous effusion  to  he  entirely  removed  by  this  medicine  unaided; 
but  it  is  generally  used  only  as  an  adjuvant  to  other  diuretics.  In 
this  capacity,  it  often  answers  an  excellent  purpose  in  dropsy,  espe- 
cially in  connection  with  the  saline  diuretics,  the  sedative  effect  of 
which  upon  the  digestive  function  it  tends  to  counteract  by  its 
stomachic  properties,  while  it  furthers  their  action  on  the  kidneys. 

Juniper  has  been  used,  with  a  view  to  its  stimulant  operation  on 
the  urinary  passages,  in  chronic  affections  of  these  parts,  connected 
with  mucous  or  muco-purulent  discharge ;  as  chronic  jiyelitis,  catarrh 
of  the  bladder,  gleet,  and  leucorrhoea.  It  has  also  been  employed  as 
an  alterative  in  scorbutic  and  eruptive  disorders,  as  a  gentle  stimu- 
lant in  dehility  of  the  stomach  and  bowels,  and  as  an  emmeiiagogue 
in  atonic  conditions  of  the  uterus.  But  little  reliance  can  be  placed 
upon  it  in  any  of  these  affections.  Almost  the  only  use  at  present 
made  of  it  is  as  an  adjuvant  to  diuretics,  and  especially  as  a  vehicle 
for  bitartrate  of  potassa,  for  which  it  is  very  much  and  advantage- 
ously employed  in  this  country. 

Administration.  The  bruised  berries  have  sometimes  been  given 
in  substance,  rubbed  up  with  sugar,  in  the  dose  of  a  drachm  or  two, 
three  or  four  times  a  day;  but  the  common  form  of  administration 
is  that  of  infusion.  An  ounce  of  the  bruised  fruit  should  be  ma- 
cerated in  a  pint  of  boiling  water,  and  the  whole  given  in  wine- 
glassful  doses  during  the  twenty-four  hours.  The^  berries  are  an 
ingredient  of  the  compound  decoction  of  broom  of  the  London  Phar- 
macopoeia. (See  Broom.)  The  tops,  or  soft  terminal  branches  of  the 
shrub,  have  similar  properties  with  the  fruit,  though  less  agreeable. 
They  may  be  used  in  the  same  way. 

Oil  of  Juniper  (Oleum  Juniperi,  U.  S.,  Lond.,  Ed.,  Dub.)  is 
officinal,  and  considerably  used.  It  is  lighter  than  water,  colourless 
or  yellowish,  with  a  terebinthinate  or  balsamic  odour  and  taste,  and 
of  difficult  solubility  in  alcohol.  In  the  dose  of  from  five  to  fifteen 
drops,  three  times  a  day,  which  may  be  increased  if  necessary,  it 
may  be  used  as  an  adjuvant  and  corrective  of  other  diuretics,  espe- 
cially digitalis,  nitre,  and  cream  of  tartar,  when  not  forbidden  by 
any  excess  of  general  excitement,  or  by  local  irritation  in  the  ali- 
mentary canal  or  urinary  organs. 
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The  Compound  Spirit  of  Juniper  (Spiritus  Junipeei  Composi- 
TUS,  U.S.)  is  directed  bj  the  U.S.  and  all  the  British  Pharmaco- 
poeias. According  to  the  U.  S.  and  London  authorities,  it  is  pre- 
pared by  simply  dissolving  the  oils  of  juniper,  caraway,  and  fennel, 
in  diluted  alcohol ;  by  the  Edinburgh  and  Dublin,  it  is  directed  to 
be  made  by  distillation  from  the  crude  materials  containing  those 
oils.  It  has  an  agreeable  flavour,  and  may  be  usefully  added  to  diu- 
retic infusions  and  mixtures,  in  cases  of  dropsy  requiring  a  stimulant 
impression,  whether  on  the  stomach  or  the  system.  The  dose  is  from 
two  to  four  fluidrachms. 

III.  PARSLEY  ROOT.— Petroselinum.  U.S. 

Origin.  This  is  the  root  of  Petroselinum  sativum  (Apium  Petro- 
selinum, Linn.),  a  biennial,  umbelliferous,  herbaceous  plant,  indige- 
nous in  the  South  of  Europe,  but  cultivated  everywhere  in  gardens 
for  culinary  purposes. 

Properties.  The  root  is  long,  spindle-shaped,  about  as  thick  as  the 
finger,  wrinkled  transversely,  fleshy,  externally  white,  internally  white 
towards  the  circumference,  but  yellowish  in  the  centre,  of  an  agree- 
able odour,  and  a  sweetish,  aromatic,  peculiar  taste,  which  it  loses  in 
great  measure  by  boiling,  and  also  when  long  kept.  It  should  be 
used  in  the  recent  state. 

The  seeds,  which  have  similar  diuretic  properties,  but  are  more 
aromatic,  and  keep  better,  may  be  used  for  the  same  purposes.  They 
have  a  somewhat  terebinthinate  odour,  and  a  warm,  aromatic  taste. 
Both  these  and  the  root  probably  owe  their  virtues  to  a  peculiar  vola- 
tile oil,  which  pervades  the  whole  plant. 

Medical  Effects  and  Uses.  Parsley  has  long  been  used  as  a  popular 
remedy  in  various  disorders,  and  among  others  in  dropsy.  It  pos- 
sesses diuretic  and  feeble  carminative  properties,  and  is  occasionally 
used,  in  the  form  of  infusion,  as  an  adjuvant  to  more  energetic  medi- 
cines of  the  class.  It  owes  much  of  the  reputation  which  it  possesses 
in  this  country  to  the  recommendation  of  the  late  Professor  Chap- 
man, who,  in  h\?>  Elements  of  Therapeutics  (2d  ed.,  i.  276),  speaks  of 
it  in  the  following  terms  :  "  I  know  of  no  diuretic  more  valuable  in 
certain  cases.  In  dropsy,  it  has  undoubtedly  done  good,  having 
within  my  own  knowledge  cured  ascites,  \^iere  tapping  had  been 
twice  used."  He  considers  it,  however,  still  better  adapted  to 
dysentery,  and  has  found  it  useful  in  strangury,  and  the  painful 
micturition  of  nephritis.  One  of  its  advantages  is  that  it  is  readily 
retained  by  the  stomach.     The  infusion  may  be  made  with  an  ounce 
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of  the  bruised  root  to  a  pint  of  boiling  water,  and  the  whole  taken,  in 
divided  doses,  during  the  daj. 

IV.  DANDELION.  — Taraxacum.  U.S.,Lond.,  Ed,  Buh. 

Origin.  This  is  the  root  of  Leontodon  Taraxacum  (Taraxacum 
Dens-leonis,  De  Cand.),  or  common  dandelion,  a  small  herbaceous 
plant,  growing  in  almost  all  parts  of  the  globe,  and  everywhere  well 
known  for  its  bright-yellow  flowers,  which  are  the  ornament  of  every 
grass-plat  in  early  spring.  The  peculiar  shape  of  its  leaf,  irregularly 
incised  at  the  edges,  with  the  divisions  pointing  backward,  has,  from 
its  fancied  resemblance  to  that  of  the  tooth  of  the  lion,  given  origin 
to  its  name  in  several  languages ;  as  leontodon  from  the  Greek,  dens 
leonis  in  the  Latin,  Lowenzahn  in  German,  and  dent  de  lion  in  French, 
which  has  been  corrupted  into  our  own  name  of  dandelion.  All  parts 
of  the  plant  exude,  when  wounded,  an  opaque,  milky,  bitterish  liqviid, 
with  which  its  virtues  are  probably  connected ;  as  it  is  deemed  effica- 
cious in  proportion  to  the  amount  of  this  juice  contained  in  it.  The 
root,  however,  which  is  much  the  strongest  part,  is  the  only  one 
officinally  recognized.  This  should  be  collected  in  the  latter  part  of 
the  summer,  when  it  most  abounds  in  the  milky  juice  referred  to. 
Though  it  retains  its  virtues  when  carefully  dried,  it  deteriorates  by 
time,  and  should,  therefore,  be  collected  every  year  ;  or,  what  is  bet- 
ter, the  officinal  preparations  should  be  made  from  the  fresh  root 
annually,  at  its  period  of  greatest  activity. 

Properties.  Dandelion  root,  when  in  perfection,  is  tapering,  seve- 
ral inches  long,  about  as  thick  as  the  finger  where  thickest,  generally 
branching,  of  a  light-brown  colour  externally,  whitish  within,  inodor- 
ous, and  of  a  sweetish,  bitterish,  and  peculiar  taste.  Water  and  alco- 
hol extract  its  virtues.  A  bitter,  somewhat  acrid,  crystallizable  prin- 
ciple called  taraxacin  has  been  obtained  from  it ;  but  how  far  the 
virtues  of  the  plant  depend  upon  it  has  not  been  determined. 

Medical  Effects  and  Uses.  Dandelion  has  the  reputation  of  being 
tonic,  diuretic,  and  laxative,  with  alterative  properties,  and  a  special 
influence  on  the  liver  ;  but  very  gentle  in  all  its  physiological  and 
therapeutic  relations.  I  am  not  disposed  to  deny  its  possession  of 
any  of  the  powers  ascribed  to  it ;  but  it  is  so  often  given  with  other 
more  active  remedies,  and  of  itself  is  so  deficient  in  energy,  that  it 
is  extremely  difficult  to  decide  how  much  of  the  favourable  result,  in 
any  case,  should  be  ascribed  to  it.  Of  its  moderate  tonic  influence 
on  the  digestive  function  there  is,  I  believe,  no  doubt.  It  is  equally 
certain  that  it  occasionally  acts  upon  the  bowels,  though  not  to  be 
relied  on  as  a  laxative.    Its  diuretic  property  has  been  doubted;  but 
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the  vulgar  name  bj  which  it  is  known  in  this  country,  and  the  no  less 
expressive  ordinary  designation  of  the  plant  in  France',  are  sufficient 
evidence  of  the  common  belief  on  this  point ;  and,  upon  a  question 
so  purely  one  of  personal  observation,  I  do  not  think  that  the  gen- 
eral opinion  can  be  mistaken.  The  chief  reputation,  however,  of  dan- 
delion as  a  therapeutic  agent,  depends  upon  its  supposed  alterative 
influence,  especially  on  the  liver.  To  this  point,  there  will  be  occa- 
sion to  recur  when  the  remedy  is  considered  among  the  cholagogues. 
At  present  it  is  to  be  regarded  merely  as  a  diuretic.  In  this  capacity, 
it  is  frequently  used  as  an  adjuvant  of  other  medicines  of  the  class, 
and  particularly  in  the  treatment  of  those  forms  of  dropsy  which  are 
dependent  on,  or  connected  with  hepatic  disorder,  whether  functional 
or  organic.  These  are  usually  abdominal ;  and  it  is  probably  in  asci- 
tes, with  organic  disease  of  the  liver,  that  dandelion  is  most  employed 
as  a  diuretic.  It  may,  however,  be  used  in  any  ordinary  case  of 
dropsy,  with  a  tendency  to  constipation,  and  deficiency  of  bile;  and, 
in  conjunction  with  other  mild  diuretics,  in  the  form  of  infusion  or 
decoction,  as.  in  the  London  compound  decoction  of  broom,  it  may  be 
given  as  an  ordinary  diuretic  drink,  without  reference  to  special  indi- 
cations. It  should  not  be  used  when  the  stomach  and  bowels  are  in 
an  irritated  state.  The  most  common  forms  of  administration  are 
those  of  infusion  or  decoction  and  extract. 

Infusion  of  Daiidelion  (Infusum  Taraxaci,  U.S.)  is  made  by 
macerating  two  ounces  of  the  fresh  root,  bruised,  for  two  hours  in 
a  pint  of  boiling  water.  The  recently  dried  root  may  be  substituted 
in  half  the  quantity.  The  British  Pharmacopoeias  recommend  the 
decoction,  which  may  be  prepared  by  boiling  the  same  quantity  of 
the  root  in  one  and  a  half  pints  of  water  to  a  pint.  But  the  virtues 
of  taraxacum  are  impaired  by  heat  and  exposure;  and  the  former 
mode  of  preparation  is,  J  think,  preferable.  The  dose  of  the  infu- 
sion or  decoction  is  from  two  to  four  fluidounces,  twice  or  three 
times  daily,  or  more  frequently  if  requisite. 

The  Extract  of  Dandelion  (Extractum  Taraxaci,  JJ.  S.,  Loud., 
Ed.)  is  the  most  convenient  form  for  administration,  and,  if  properly 
prepared,  at  the  proper  season,  and  kept  duly  excluded  from  the  air 
in  a  cool  place,  is  probably  the  best  representative  of  the  fresh  root 
that  we  can  obtain.  It  should  be  prepared  from  the  root  in  August 
or  September,  after  it  has  fully  ripened,  and  before  it  has  become  in- 
jured by  the  frost,  which  converts  its  bitterness  into  sweetness.  The 
juice,  having  been  expressed,  should  be  inspissated  either  in  vacuo,  or 
by  means  of  a  current  of  warm  dry  air,  directed  over  the  surface,  in 
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sLallow  vessels.  The  extract,  however,  is  hable  to  deterioration  by 
time,  and  should  be  prepared  annually.  The  dose  is  from  a  scruple 
to  a  drachm,  twice  or  three  times  daily.  It  is  most  conveniently 
administered,  mixed  with  water,  flavoured  or  not  as  may  be  desired, 
in  such  proportion  that  the  dose  may  be  contained  in  from  half  a 
fluidounce  to  a  fluidounce  of  the  menstruum. 

V.  FLEABANE.— Erigeron. 

Origin.  Of  the  different  Erigerons,  the  U.  S.  Pharmacopoeia  re- 
cognizes three;  namely,  E.  Philadelphicum,  or  Philadelphia  flea- 
bane;  E.  heterophyllum,  or  various  leaved  fleah arte ;  and  E.  Cana- 
dense,  or  Canada  jleahane ;  the  whole  herb  being  employed  in  each 
instance,  and  the  several  botanical  titles  of  the  plants  adopted  as 
the  officinal  designations  of  the  medicines.  '  The  plants  are  annual, 
biennial,  or  perennial,  herbaceous,  and  abundant  in  various  parts  of 
the  United  States. 

Properties.  Two  of  the  species,  P.  Philadelphicum  and  E.  hetero- 
phi/llum,  may  be  considered  identical  in  their  properties,  and  are  used 
in  common.  In  the  neighbourhood  of  Philadelphia,  they  have  long 
been  known  under  the  erroneous  name  of  scabious,  which  properly 
belongs  to  a  European  genus  of  plants,  quite  distinct  in  their  char- 
acter. The  herb  should  be  gathered  while  in  flower.  It  has  a 
feeble  aromatic  odour  and  bitterish  taste,  and  imparts  its  virtues  to 
water.  P.  Canadense  or  Canada  fleabane  should  also  be  collected 
when  in  flower.  It  has  stronger  sensible  properties  than  the  preced- 
ing species;  having  a  decided  aromatic  odour,  and  a  bitterish,  acrid, 
somewhat  astringent  taste.  All  of  them  contain  volatile  oil,  which 
is  most  abundant,  probably,  in  the  Canada  fleabane. 

lledical  Effects  and  Uses.  All  the  Erigerons  when  given  freely 
in  infusion,  and  taken  cold,  possess  diuretic  properties;  and  the  two 
species  first  mentioned  above,  the  Philadelphia  and  various-leaved 
fieabanes,  have  had  much  testimony  in  their  favour,  as  mild  remedies 
and  adjuvants,  in  dropsical  and  nephritic  diseases.  The  late  Pro- 
fessor Wistar,  of  the  University  of  Pennsylvania,  used  to  employ 
them  in  dropsy,  and  found  advantage  from  their  use  in  hydrothorax 
complicated  with  gout.'  They  were  a  favourite  remedy  also  with  the 
late  Dr.  Joseph  Parrish  in  similar  affections.  Drs.  Physick  and  Wm. 
P.  C.  Barton  employed  them  advantageously  in  dysury,  attending 
nephritic  disease.  Dr.  Eberle  says  of  E.  heterophyllum,  in  his  work 
on  Materia  Medica  and  Therapeutics  (4th  ed.,  ii.  320),  that  he  has 
been  much  in  the  habit  of  prescribing  it  in  gravelly  and  hydropic 
diseases,  has  found  it  seldom  to  fail  in  producing  "pretty  copious 
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diuresis,"  and  has  derived  such  advantages  from  it  as  to  give  him 
"a  very  high  opinion  of  its  remedial  powers."  All  agree  that  these 
herbs  lie  well  upon  the  stomach,  and  are  sometimes  received  kindly, 
when  other  more  efficient  diuretics  are  rejected.  They  are  most 
conveniently  administered  in  infusion,  which  may  he  prepared  in 
the  proportion  of  an  ounce  to  the  pint  of  boiling  water,  and  given  to 
the  amount  of  a  pint  daily. 

In  relation  to  E.  Canadense,  it  appears,  according  to  the  state- 
ments of  Dr.  De  Puy,  to  unite  with  its  diuretic  properties  those  also 
of  a  tonic  and  astringent;  as  he  found  it  useful  in  dropsy  and  diar- 
rhoea. The  dose  is  from  thirty  grains  to  a  drachm  of  the  powder, 
two  to  four  fluidounces  of  an  infusion  prepared  as  that  of  the  other 
species,  and  five  to  ten  grains  of  an  aqueous  extract. 

Attention  has  recently  been  attracted  to  a  volatile  oil  obtained 
from  JS.  Canadense,  which  is  described  by  Professor  Procter  in  the 
Americayi  Journal  of  Pharmacy  (xxvi.  502),  where  it  is  stated  that 
it  was  introduced  into  use  by  the  "Eclectic  Physicians,"  and  had 
been  found  beneficial  in  diarrhoea,  and  various  hemorrhages.  In  the 
Transactions  of  the  College  of  Physicians  of  Philadelj^hia  (N.  S., 
ii.  330)  is  a  communication  from  Dr.  Ellwood  Wilson,  in  which  it  is 
stated  that  the  oil  of  U.  PhiladeJphicum  had  been  used  by  Dr.  Bour- 
nonville  and  himself  in  monorrhagia;  and  several  cases  are  given, 
in  which  it  appears  to  have  had  an  excellent  effect.  The  amount 
of  oil  yielded  by  E.  Philadelphicum  is  extremely  small.  The  dose 
in  which  it  was  given  was  five  drops  every  two  hours.  The  reader 
will  remember  that  the  oil  of  turpentine  has  similar  hemostatic  prop- 
erties. 

VI.  CAEEOT  SEED.  — Carota.  U.  S.,  Lond.,  Duh. 

Origin.  It  is  the  fruit  of  Paucus  Carota,  or  the  common  wild 
carrot  of  Europe  and  this  country,  which  is  designated  by  the  name 
at  the  head  of  this  article.  The  plant  is  biennial,  herbaceous,  and 
umbelliferous,  and  botanically  identical  with  the  carrot  of  the  gar- 
dens, which  differs  from  it  only  by  cultivation.  The  whole  umbels  of 
the  plant  are  usually  gathered,  and  kept  with  the  fruit  attached  in 
the  shops. 

Properties.  The  fruits,  commonly  called  seeds,  of  the  wild  carrot 
are  small,  oval,  flat  on  one  side  and  convex  on  the  other,  and  charac- 
terized by  having,  on  their  convex  surface,  four  longitudinal  ridges 
to  which  stiff"  hairs  or  bristles  are  attached.  They  are  very  light, 
brownish,  of  an  agreeable  aromatic  odour,  and  a  warm,  pungent, 
bitterish  taste.     These  properties,  as  well  as  their  medical  virtues, 
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belong  to  a  volatile  oil,  wliicli  may  be  separated  bj  distillation  with 
water.     They  yield  their  virtues  to  boiling  water. 

The  root  of  the  wild  carrot  is  whitish,  hard,  coriaceous,  of  a  strong 
aromatic  odour,  and  a  disagreeable,  acrid  taste.  Its  activity  proba- 
bly depends  on  a  volatile  oil,  and  it  may  be  used  for  the  same  pur- 
poses as  the  fruit. 

3Iedical  Effects  and  Uses.  The  wild  carrot  is  a  gentle  stimulant 
and  carminative,  analogous  to  the  aromatics  in  its  properties,  but 
superadding  a  peculiar  tendency  to  the  kidneys,  the  secretion  of 
which  it  promotes.  It  is  used  chiefly  as  an  adjuvant  to  stronger 
diuretics,  particularly  the  saline,  when  the  stomach  is  enfeebled;  and 
by  its  stomachic  properties  serves  to  obviate  the  depressing  effects  of 
these  medicines.  It  is  applicable  under  similar  circumstances  with 
the  juniper  berries,  and  may  be  substituted  for  them,  in  the  form 
of  infusion,  as  a  vehicle  for  cream  of  tartar,  when  more  agreeable 
to  the  patient,  or  better  received  by  the  stomach.  It  is  also  used  in 
chronic  nephritic  diseases,  in  which  it  operates,  like  the  oil  of  tur- 
pentine, by  coming  into  contact  with  the  diseased  surfaces  through 
the  urine,  and  stinTulating  or  acting  as  an  alterative  upon  them.  The 
dose  of  the  seeds,  in  powder  or  bruised,  is  half  a  drachm  or  a  drachm. 
But  the  medicine  is  more  commonly  given  in  infusion,  prepared  by 
macerating  half  an  ounce  in  a  pint  of  boiling  water,  the  whole  of 
which  may  be  taken  during  the  day. 


I  have  thus  briefly  described  as  many  of  these  secondary  diu- 
retics as  seem  to  require  particular  notice.  Many  other  medicines 
possess  also  more  or  less  of  the  diuretic  property,  for  which  they 
have  been  occasionally  used. 

The  root  of  our  indigenous  Indian  hemp,  or  Apocynum  Cannabi- 
num,  has  emetic,  cathartic,  and  diuretic  properties,  which  are  said  to 
have  rendered  it  useful  in  dropsy. 

Cah'inca,  the  root  of  Chioeocea  racemosa  and  other  species  of  the 
same  genus,  Brazilian  plants,  has  very  similar  properties,  which  a 
few  years  since  gave  it  a  short-lived  reputation  in  the  treatment  of 
dropsy  and  other  diseases ;  but  it  is  scarcely  in  use  at  present. 

The  roots,  tops  of  the  young  shoots,  and  unripe  fruit  of  Asjyar- 
agus  officinalis,  or  common  garden  asparagus,  have  gentle  diuretic 
properties,  for  which  they  have  sometimes  been  used  with  relief,  in 
cases  of  cardiac  disease  with  effusion. 

The  reader  will  find  the  above  medicines  more  fully  described  in 
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tlie  U.  S.  Dispensatory.  There  are  others,  described  elsewhere  in 
this  work,  Avhich,  uniting  diuretic  powers  with  those  on  account  of 
which  they  are  generally  used,  may  sometimes  be  employed  inci- 
dentally as  diuretics  with  advantage.  Such  are  pipsissetva  or  cliima- 
phila  (i.  133),  tobacco  (ii.  124),  and  colcJiicum  (ii.  395),  for  an  account 
of  which  the  reader  may  consult  the  several  articles  under  these 
names. 

There  are  yet  two  divisions  of  diuretics  undescribed,  which,  from 
their  peculiarity  of  character,  could  not  be  thrown  indiscriminately 
with  the  others,  and  will  be  most  conveniently  considered  in  separate 
groi>ps.     These  are  the  refrigerant  and  stimulating  diuretics. 

1.  Refrigerant  Diuretics. 

1.  BITAKTRATE  OF  POTASSA. 

POTASS^  BITARTRAS.  U.S. 
Syn.  Cream  of  Tartar. 

Having  been  particularly  described  under  the  cathartics,  this  salt 
requires  here  no  further  consideration  than  in  relation  to  its  prop- 
erties and  uses  as  a  diuretic.  Judging  from  my  own  experience,  I 
should  be  disposed  to  place  cream  of  tartar  at  the  very  head  of  this 
class  of  medicines.  Though  there  may  be  cases  of  dropsy  which 
digitalis  will  cure,  and  this  medicine  will  not,  and  others  in  relation 
to  which  the  same  observation  may  be  made  of  squill,  yet,  on  the 
whole,  no  one  medicine,  and  I  think  no  combination  of  medicines, 
will  be  found  to  cure  so  large  a  proportion  of  dropsical  cases  as  the 
one  under  consideration. 

When  given  in  small  and  frequently  repeated  doses,  so  as  not  to 
purge,  cream  of  tartar  operates  as  a  diuretic,  and  often  very  power- 
fully so,  at  the  same  time  producing  a  refrigerant  effect  on  the  sys- 
tem. The  salt  under  these  circumstances  is  absorbed.  In  general, 
when  the  neutral  salts  of  the  vegetable  acids  are  taken  into  the 
stomach,  it  is  believed  that  the  acid  is  decomposed,  and  the  base 
exists  in  the  blood,  and  is  thrown  off  by  the  emunctories,  as  a  car- 
bonate, or  a  chloride,  or  in  some  other  form  of  mineral  combination. 
But,  according  to  Wohler,  this  is  not  always  the  case  with  acidulous 
or  super-salts,  at  least  with  the  bitartrate  of  potassa;  for  tartaric 
acid  has  been  found  in  the  urine  some  time  after  its  administration, 
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and  it  is  highly  probable  that  it  enters  the  circulation  in  part  as 
the  bitartrate.  In  this  way,  we  may  account  for  its  extraordinary 
diuretic  powers;  for,  were  it  merely  by  conversion  into  a  carbonate 
or  chloride  that  it  operates,  one  of  these  salts  ought  to  prove  equally 
effectual. 

Cream  of  tartar  may  be  given  in  all  varieties  of  dropsy,  when 
not  forbidden  by  the  existence  of  an  exhausting  diarrhoea.  Though 
theoretically  applicable  more  especially  to  the  febrile  and  inflam- 
matory forms  of  the  disease,  I  have  found  it  not  less  effectual  in 
those  of  a  contrary  nature,  as,  for  example,  that  which  so  fre- 
quently follows  miasmatic  fever,  after  the  disappearance  of  the 
febrile  disease.  It  might  be  supposed  to  be  contra-indicated  by 
debility ;  but  I  have  used  it  as  often  in  the  feeble  as  the  strong,  and 
with  not  less  success.  In  cases  of  debility,  however,  it  must  be 
accompanied  with  tonics  and  a  nutritious  diet,  to  counteract  its 
depressing  effects. 

Much  depends,  for  success,  upon  the  manner  in  which  the  medi- 
cine is  administered.  If  given  in  rather  large  doses,  at  long  inter- 
vals, it  will  be  apt  to  purge,  and  not  to  act  as  a  diuretic,  or  but 
slightly;  and  it  is  upon  its  diuretic,  and  not  its  cathartic  powers, 
that  the  chief  dependence  must  be  placed  in  dropsy.  Yet  it  is  a 
mistake  to  give  the  salt  sparingly.  I  have  noticed  that  half  an 
ounce,  in  the  course  of  the  day,  is  generally  insufficient  to  produce 
any  beneficial  effect.  Less  than  an  ounce  in  twenty-four  hours  will 
seldom  answer;  and  it  will  not  unfrequently  be  necessary,  before  it 
can  be  brought  to  act  efficaciously,  to  give  an  ounce  and  a  half,  or 
even  two  ounces,  in  the  same  length  of  time.  I  have  often  given 
the  latter  quantity  for  many  days  successively;  but  have  never  ex- 
ceeded it. 

The  plan  which  I  usually  follow  is  to  direct  the  whole  quantity 
that  is  to  be  taken  in  twenty- four  hours,  say  from  three-quarters  of 
an  ounce  to  two  ounces,  to  be  put,  with  a  pint  of  water,  or  of 
strained  juniper-berry  tea,  into  a  bottle;  the  mixture  to  be  thoroughly 
shaken  when  used;  and  the  whole  of  this  quantity  to  be  taken  in 
the  time  specified,  in  small  doses  frequently  repeated.  The  smaller 
the  dose,  and  the  more  frequently  it  is  given,  the  more  effectual  it 
will  probably  be.  Not  more  than  a  wineglassful  should  be  taken  at 
once;  and  this  may  be  repeated  every  two  hours.  The  dii-ection 
thoroughly  to  shake  the  bottle  is  important,  as  otherwise  the  patient 
will  be  apt  to  drink  only  the  supernatant  liquid ;  by  far  the  larger 
portion  of  the  salt  remaining  undissolved  at  the  bottom.    The  juniper 
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tea  is  an  excellent  adjuvant,  not  so  mucli  for  its  diuretic  action, 
though  this  is  often  considerable,  as  for  its  stimulant  influence  on 
the  stomach,  which  obviates  the  depressing  effect  of  the  salt.  The 
caution  should  always  be  observed,  to  cause  the  infusion  of  juniper 
to  be  made  separately,  and  to  be  strained  before  the  salt  is  added, 
as  otherwise  the  undissolved  salt  and  the  bruised  berries  would  be 
mixed  together  at  the  bottom  of  the  vessel,  and  much  of  the  former 
would  probably  be  thrown  away.  The  young  reader  must  remember 
that  cream  of  tartar  is  of  very  difficult  solubility  in  water.  Should 
the  medicine  purge  more  than  once  or  twice  in  the  day,  unless  pur- 
gation is  aimed  at,  it  should  be  restrained  by  opium,  so  as  to  pre- 
vent .  it  from  being  carried  out  of  the  system,  and  thus  escaping 
absorption. 

II.  NITRATE  OF  POTASSA. 

POTASS^  NITRAS.  U.S. 

Syn.  Nitre. 

It  is  only  as  a  diuretic  that  nitre  is  to  be  considered  in  this  place, 
having  been  treated  of,  in  its  other  relations,  along  with  the  arterial 
sedatives,  (ii.  83.) 

If  taken  in  small  and  frequently  repeated  doses,  with  the  free  use 
of  cool  drinks,  and  under  circumstances  of  exposure  calculated  to 
give  a  direction  of  its  action  rather  to  the  kidneys  than  the  surface, 
nitre  will  often  operate  powerfully  as  a  diuretic.  There  is  no  doubt 
that  it  enters  the  circulation,  and  produces  its  effects  by  direct  con- 
tact with  the  kidneys,  as  it  has  been  detected  in  the  urine,  after 
administration  by  the  stomach.  Uniting  sedative  and  refrigerant 
properties  with  those  of  a  diuretic,  it  is  admirably  adapted  to  cases 
of  febrile  and  inflammatory  dropsy,  though  it  will  also  act  favour- 
ably in  other  cases;  due  care  being  taken  to  guard  against  its 
depressing  effects. 

The  dose  is  ten  or  fifteen  grains,  to  be  given  at  such  intervals  that 
at  least  two  drachms  may  be  taken  in  twenty-four  hours.  Less  than 
this  quantity  cannot  be  depended  on  for  efficient  diuretic  action.  It 
may  be  given  dissolved  in  pure  water,  barley-water,  or  some  diuretic 
liquid,  as  infusion  of  juniper,  fleabane,  wild  carrot,  etc.,  or  water 
with  sweet  spirit  of  nitre ;  and  should  also  be  accompanied  with  the 
free  use  of  one  of  these,  or  some  analogous  drink.  The  patient, 
moreover,  should  be  kept  cool,  or  at  least  not  warmly  covered  in  bed. 
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III.  ACETATE  OF  POTASSA. 

POTASSiE  ACETAS.  U.S.,  Lond.,  Ed.,  Duh. 
Syn.  Sal  Diureticus. 

Preparation.  Acetate  of  potassa  is  prepared  by  treating  carbon- 
ate of  potassa  with  acetic  acid  more  or  less  diluted,  and  evaporating 
the  solution  either  to  dryness,  as  directed  in  the  U.  S.  and  London 
Pharmacopoeias,  or  so  that  it  shall  upon  cooling  concrete  into  a 
crystalline  mass,  as  ordered  by  the  Edinburgh  and  Dublin  Colleges. 
When  crystallized,  it  consists  of  one  equivalent  of  acetic  acid,  one 
of  potassa,  and  two  of  water.  It  should  be  kept  in  well-stopped 
bottles. 

Properties.  It  is  a  white  salt,  exhibiting  a  fibrous  texture  when 
its  solution  is  evaporated  to  dryness,  but  foliated  when  it  crystal- 
lizes. It  is  very  soft  to  the  touch,  of  a  pungent,  saline,  disrfgree- 
able  taste,  very  soluble  in  water  and  alcohol,  and  extremely  deli- 
quescent. By  heat  it  is  decomposed,  and  carbonate  of  potassa  is 
left.  It  is  known  to  be  an  acetate  by  exhaling  the  odour  of  vinegar, 
when  treated  with  sulphuric  acid,  and  to  be  a  salt  of  potassa  by  giv- 
ing, with  an  excess  of  tartaric  acid,  a  precipitate  of  bitartrate  of 
potassa.     It  is  decomposed  by  almost  all  the  acids. 

Medical  Effects  and  Uses.  Acetate  of  potassa  has  been  known 
since  the  thirteenth  century.  In  small  doses,  frequently  repeated, 
it  operates  as  a  diuretic,  especially  if  taken  dissolved  in  a  large  pro- 
portion of  water,  and  the  patient  is  kept  cool.  In  larger  doses  it  is 
cathartic. 

It  has  been  ascertained  to  render  the  urine  alkaline;  the  acetic 
acid  being  decomposed  in  the  system,  and  the  salt  converted  into  the 
carbonate;  and  it  is  probably  mainly  in  this  new  form  of  combina- 
tion that  it  produces  its  effects.  The  juices  of  various  plants  con- 
tain acetate  of  potassa,  and  have  similar  properties. 

This  salt  has  been  long  employed  as  a  diuretic,  and  formerly  had 
so  much  reputation  as  to  have  received  the  name  of  sal  diureticus, 
by  which  it  was  generally  designated.  Very  different  opinions,  how- 
ever, have  been  entertained  as  to  the  degree  in  which  it  possesses  the 
diuretic  power;  and  it  is  certainly  much  less  esteemed  in  this  respect 
now  than  formerly.  The  statement  of  Cullen,  that  "though  trying 
the  exhibition  of  it  in  various  ways,  he  could  never  render  its 
diuretic  effects  remarkable,  or  fit  to  be  depended  on,  when  a  large 
discharge  of  urine  was  required,"  probably  contributed  to  the  dis- 
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grace  into  which  it  generally  fell.  Yet  there  are  some  who  still  have  a 
high  opinion  of  its  powers,  and  I  have  known  it  to  be  preferred  even 
to  the  bitartrate.  Having  seldom  used  it,  I  am  unable  to  decide 
between  the  conflicting  opinions;  but  cannot  help  thinking  that  they 
who  had  formed  an  unfavourable  estimate  of  its  powers,  have  used 
it  in  doses  either  too  small,  or  not  often  enough  repeated.  I  know 
that  many  failures  with  cream  of  tartar  have  been  owing  to  that 
cause;  and,  in  consideration  of  the  old  reputation  of  the  acetate, 
and  the  success  obtained  with  it  by  some  practitioners  of  the  present 
time,  it  is  very  reasonable  to  suppose,  that  a  want  of  similar  success 
on  the  part  of  others  may  have  depended  on  an  inefiicient  method  of 
administration. 

Dropsy  is  the  disease  in  which  it  has  been  most  used;  and  it  may 
be  given  under  the  same  circumstances,  in  this  aflection,  as  the  bitar- 
trate and  nitrate  of  potassa. 

It  has,  moreover,  been  employed  in  several  other  complaints,  in 
which  it  probably  owes  its  efficacy  mainly  to  its  property  of  rendering 
the  blood  and  urine  alkaline.  Thus,  it  has  been  found  useful  in  various 
cutaneous  eruptions,  in  which  alkalies  are  among  the  most  efficient 
remedies.  With  the  same  view,  it  has  been  used  in  acute  rheumatism 
by  some  of  the  advocates  of  the  alkaline  method  of  treating  that  dis- 
ease; and  has  been  recommended  in  the  uric  acid  lithiasis,  in  which 
alkalinity  of  the  urine  is  always  aimed  at,  in  order  that  the  urates 
may  be  held  in  solution,  and  their  deposition  prevented. 

The  dose  with  a  view  to  the  diuretic  effect,  or  to  alkalize  the  urine, 
is  from  half  a  drachm  to  a  drachm,  to  be  repeated  three  or  four  times 
a  day,  or  more  frequently;  and  it  is  probable  that  once  every  two  or 
three  hours  will  not  be  too  frequent.  The  medicines  should  be  given 
in  solution.     Two  or  three  drachms  of  it  are  said  to  be  aperient. 

CARBONATE  AND  BICARBONATE  OF  POTASSA  have  also 
been  used  as  diuretics,  and  are  not  without  considerable  efficiency  in 
this  respect.  They  cannot,  however,  be  depended  on  exclusively  in 
the  treatment  of  dropsy,  but  may  be  used  in  all  cases  in  which  there 
is  a  coincident  indication  for  an  antacid,  either  on  account  of  an  ex- 
cess of  acid  in  the  primas  vi?e,  or  the  deposition  of  uric  acid  or  the 
urates  from  the  urine.  The  ashes  of  certain  plants  formerly  had 
some  reputation  as  diuretics,  which  they  owed  to  the  carbonate  of 
potassa  contained  in  them ;  and  the  sal  absintJui  or  salt  of  worm- 
wood, which  was  formerly  highly  esteemed,  was  nothing  more  than 
an  impure  carbonate  of  potassa  obtained  by  lixiviating  the  ashes  of 
that  plant. 
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CARBONATE  AND  BICARBONATE  OP  SODA  have,  in  some 
degree,  the  same  disposition  to  excite  the  kidneys,  but  are  less 
efficient  than  the  corresponding  salts  of  potassa.  Castile  soap,  of 
which  soda  is  the  basis,  has  also  been  supposed  to  possess  diuretic 
properties. 

Of  all  these  alkaline  carbonates,  as  well  as  of  caustic  potassa, 
which  also  is  diuretic  in  solution,  more  will  be  said  when  the  class 
of  antacids  shall  come  under  consideration. 


IV.  SPIRIT  OF  NITRIC  ETHER. 
SPIRITUS  iETHERIS  NITRICI.  U.  S.,  Lond.,  Ud.  —  STiniTVS 

iETHEREUS  NiTROSUS.  Dub. 
Syn.   Sweet  Spirit  of  Nitre.    Spiritus  Nitri  Dulcis. 

Preparation.  This  is  an  alcoholic  solution  of  hyponitrous  ether, 
formerly  called  nitric  ether.  Hyponitrous  ether  is  a  compound  of 
hyponitrous  acid  and  ether.  It  is  produced  by  the  reaction  between 
nitric  acid  and  alcohol,  aided  by  heat.  When  these  two  substances 
are  mixed,  nitric  acid  gives  up  two  of  its  five  equivalents  of  oxygen, 
and  is  converted  into  hyponitrous  acid ;  the  two  eqs.  of  oxygen  given 
up  by  the  acid  combine  with  two  eqs.  of  the  hydrogen  of  a  portion  of 
the  alcohol,  forming  water,  and  changing  the  alcohol  into  aldehyd; 
and  the  hyponitrous  acid  produced  reacts  with  the  remainder  of  the 
alcohol,  converting  it  into  ether  by  separating  from  it  an  equivalent 
of  water,  and  then  uniting  with  the  ether  formed,  to  produce  hyponi- 
trite  of  ether,  or  hyponitrous  ether,  which  is  separated  from  the  less 
volatile  ingredients  by  distillation.  To  prepare  spirit  of  nitric  ether, 
the  hyponitrous  ether,  after  its  preparation,  may  be  diluted  with 
alcohol;  or,  what  is  preferable,  alcohol  may  be  used  in  the  original 
process  in  more  than  saturating  proportion,  so  that  it  may  be  dis- 
tilled over  with  the  hyponitrous  ether.  In  the  U.  S.  process,  the 
nitric  acid,  instead  of  being  added  already  prepared  to  the  alcohol, 
is  separated,  during  the  process,  from  nitrate  of  potassa  by  means 
of  sulphuric  acid.  The  product  of  the  first  distillation  is  purified  by 
redistillation  from  carbonate  of  potassa,  which  retains  any  excess 
of  acid  present.  The  preparation  is  apt  to  be  contaminated  with 
aldehyd,  in  consequence  of  the  distillation  being  carried  too  far. 

Properties.  Spirit  of  nitric  ether  is  a  pale-yellow  liquid,  of  a 
fragrant  odour,  and  a  pungent,  sweetish,  acidulous,  and  peculiar 
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taste.  Prepared  according  to  the  U.  S.  process,  it  has  the  sp.  gr. 
0.834,  unites  with  water  and  alcohol  in  all  proportions,  is  very  vola- 
tile, boils  at  160°,  and  is  highly  inflammable.  When  pure,  it  does 
not  produce  efiervescence  with  carbonate  of  soda,  though  it  reddens 
vegetable  blues,  and  has  a  somewhat  acidulous  taste.  It  is  apt  to 
become  sour  by  keeping,  and  exposure  to  the  air.  This  tendency  is 
much  increased  by  the  presence  of  aldehyd,  which  is  converted  into 
acetic  acid  by  combination  with  the  atmospheric  oxygen.  The  pres- 
ence of  this  impurity  is  known  by  the  increased  pungency  which  it 
gives  to  the  odour,  its  acrid  taste,  and  by  the  yellowish  colour  it 
produces  when  a  dilute  solution  of  potassa  is  added.  It  is  injurious, 
not  only  chemically,  but  also  by  its  irritant  properties.  The  prepa- 
ration is  also  very  liable  to  be  fraudulently  diluted  with  alcohol, 
the  presence  of  an  excess  of  which  it  is  very  difficult  to  discover,  on 
account  of  the  near  approximation  of  its  sp.  gr.  to  that  of  the  spirit 
of  nitric  ether. 

Medical  Effects  and  Uses.  Sweet  spirit  of  nitre  appears  to  have 
been  known  so  early  as  the  fifteenth  century,  if  not  previously.  In 
its  effects  on  the  system,  it  is  a  nervous  stimulant,  with  the  property 
of  increasing  the  secretion  of  urine  or  perspiration,  according  as  it 
may  be  directed  to  the  kidneys  or  the  skin.  In  its  local  action,  it 
is  somewhat  excitant  to  the  stomach,  and,  therefore,  operates  as  a 
carminative.  If  allowed  to  evaporate  on  the  surface,  it  occasions  a 
sensation  of  coldness ;  and  it  probably  produces  a  similar  effect  in 
the  stomach  upon  its  first  administration,  whence  its  reputation  as  a 
refrigerant  may  have  originated. 

In  over-doses,  it  would  probably  operate,  like  ether  and  alcohol, 
as  a  narcotic  poison.  In  Christison's  treatise  on  poisons,  the  case  of 
a  young  woman  is  related,  in  whom  death  was  produced  by  breathing 
the  vapours  proceeding  from  a  large  quantity  of  the  spirit  of  nitric 
ether,  which  had  been  accidentally  spilled  in  her  apartment.  She 
was  found  dead  in  her  bed,  with  the  appearance  as,  if  she  had  died 
in  a  calm  sleep.* 

*  In  the  Pharmaceutical  Journal  and  Transactions  for  March,  1857  (p.  455)  is  an 
account  by  Mr.  D.  R.  Brown  of  the  effects  of  the  inhalation  of  sweet  spirit  of  nitre,  in 
quantities  insufficient  to  cause  death.  The  first  observable  symptoms  are  a  bluish- 
purple  colour  of  the  lips,  an  unhealthy  pallor  of  the  face,  and  a  purplish  hue  of  the 
finger  ends,  indicating  an  altered  character  of  the  blood.  This  discoloration  increases 
"with  the  continuance  of  the  cause,  until  the  face  assumes  a  ghastly  look,  and  the  hands 
a  livid  hue.  The  pulse  is  now  weak  and  frequent,  the  breathing  slow  and  regular, 
and  the  extremities  cold;  but  the  most  prominent  symptom  is  great  muscular  weak- 
ness, of  which  the  patient  is  not  sensible  till  he  attempts  to  walk.    Any  effort  of  this 
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Under  the  diaphoretics,  its  general  remedial  eflfects  will  be  consid- 
ered. In  this  place  it  is  treated  of  as  a  diuretic.  When  given  some- 
what freely,  with  a  large  proportion  of  cold  water,  the  patient  being 
at  the  same  time  kept  cool,  it  acts  often  with  considerable  energy  as 
a  diuretic;  though  its  influence  in  this  way  is  too  uncertain  to  be 
exclusively  relied  on.  It  is,  therefore,  much  more  used  as  an  adju- 
vant to  other  more  powerful  diuretics,  than  by  itself,  at  least  in 
serious  cases  of  disease. 

In  reference  to  its  action  on  the  kidneys,  it  is  frequently  given, 
in  connection  with  other  diuretic  medicines,  as  cream  of  tartar,  nitre, 
squill,  and  digitalis,  in  the  different  forms  of  droi^sy ;  being  specially 
indicated  in  cases  where  nervous  disorder  exists  or  is  apprehended, 
and  in  order  to  obviate  the  depressing  effects  of  these  medicines  on 
the  digestive  organs. 

In  suppression  of  urine,  when  not  dependent  on  nephritis,  it  often 
answers  an  admirable  purpose.  This  condition  not  unfrequently 
attends  febrile  diseases,  and  occurs  in  children  without  assignable 
cause,  unless,  it  may- be,  some  disturbance  in  the  nervous  functions. 
In  such  cases,  sweet  spirit  of  nitre  is  habitually  resorted  to,  and 
often  with  complete  success.  When  there  is  uric  acid  deposition  in 
the  urine,  it  may  be  usefully  combined,  in  many  instances,  with  the 
alkaline  carbonates  or  bicarbonates.  In  strangury  it  is  frequently 
useful  by  diluting  the  urine,  and  is  much  employed  in  that  affection 
resulting  from  blisters. 

It  is  peculiarly  adapted,  in  consequence  of  its  properties  as  a  nerv- 
ous stimulant,  to  the  above  affections  occurring  in  young  children, 
whose  nervous  systems  are  extremely  prone  to  derangement  in  most 
of  their  diseases.  It  should  not  be  given  during  the  existence  of 
acute  and  extensive  inflammation. 

Dr.  Bowditch,  of  Boston,  has  used  it  advantageously,  by  inhala- 
tion, in  several  cases  of  cough,  hoarseness,  and  irritation  of  throat, 
which  it  sometimes  relieves  almost  instantaneously.     From  what  has 


kind  is  attended  with  hurried  respiration  and  a  quickened  pulse,  and,  if  persevered 
in,  occasions  painful  oppression  of  the  chest,  with  violent  yet  tremulous  action  of 
the  heart;  and  the  muscular  power  fails  entirely.  With  these  phenomena  there  may 
or  may  not  be  confusion  of  mind,  giddiness,  or  headache;  and  the  last-mentioned 
symptom,  if  not  immediate,  supervenes,  in  a  greater  or  less  degree,  before  the  effects 
cease.  The  evidences  of  depression  come  on  very  quickly  after  a  certain  amount  of 
inhalation,  and  may  continue  for  hours.  They  end  at  length  in  a  sound  sleep,  from 
which  the  patient  awakens  free  from  all  the  abnormal  symptoms,  unless,  it  may  be, 
a  little  headache  and  sense  of  weakness.  In  one  instance  a  diuretic  effect  came  on 
twelve  hours  after  the  inhalation.   [N'ote  to  the  second  edition.) 
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been  said,  however,  of  its  poisonous  effects  when  too  freely  taken  in 
this  way,  it  is  obvious  that  its  administration  requires  caution.  [Bos- 
ton Med.  and  Surg.  Jo  urn.,  lix.  p.  382.) 

The  dose  as  a  diuretic  is  a  fluidrachm,  given  in  a  glass  of  cold 
water,  and  repeated  every  two,  three,  or  four  hours;  or,  when  no 
great  effect  is  desired,  two  or  three  times  a  day.  A  good  plan  is  to 
put  this  or  double  the  quantity  in  a  tumbler  of  ice-cold  water,  and 
allow  the  patient  to  sip  it  at  short  intervals,  through  the  day  and 
night,  when  he  may  desire  drink.  The  dose  may  be  increased  to 
two,  three,  or  even  four  fluidrachms.  For  a  child  two  years  old, 
from  ten  to  fifteen  minims  (twenty  to  thirty  drops)  may  be  given 
at  a  dose. 

2.  Stimulating  Diuretics. 

These  are  characterized  by  an  excitant  influence  over  the  general 
circulation,  but  more  especially  by  escaping  with  the  urine,  and 
stimulating  the  whole  track  of  the  urinary  passages.  They  are 
employed  much  less  for  their  diuretic  powers,  which  are  in  general 
feeble  or  uncertain,  than  for  their  excitant  and  alterative  action 
directly  on  the  mucous  membrane  lining  these  passages,  and  sym- 
pathetically on  the  parts  in  their  immediate  neighbourhood. 

I.   TURPENTINE. 
TEREBINTHINA. 

The  word  turpentine,  in  its  general  acceptation,  is  used  to  signify 
an  oleo-resinous  juice,  obtained  from  different  trees  belonging  to  the 
family  of  pines,  and  has  been  extended  so  as  to  embrace  juices,  of 
analogous  character,  from  other  plants,  without  very  accurate  dis- 
crimination. The  reader  will  find  a  notice  of  these  products  in  the 
U.  S.  Dispensatory.  Only  two  of  them  are  officinally  recognized  in 
this  country,  and  to  these  I  propose  to  confine  myself.  The  others 
have  medical  properties  essentially  the  same,  and  may  be  used  for 
the  same  purposes. 

1.  Turpentine.  — TereUnthina.  U.  S.,  Lond.,  Dub.  —  White  Tur- 
pentine.—  Common  American  Turpentine. 

The  product  thus  designated  is  the  juice  chiefly  of  Pinus  j;aZws- 
im,  or  the  long-leaved  p)ine  of  our  Southern  Atlantic  States,  from 
which  it  is  obtained  by  making  excavations  into  the  trunk  of  the 
tree.     From  these  the  turpentine  is  removed  as  it  collects,  and  is 
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transferred  to  casks,  where  it  concretes.  Portions  of  it  are  said  also 
to  be  procured  from  Pinus  Tsecla^  the  loblolly  or  old  field  jomg  of 
Virginia  and  North  Carolina.  Vast  quantities  of  it  are  collected 
in  North  Carolina;  and  attention  has  recently  been  turned  to  this 
source  of  wealth  also  in  Georgia,  Florida,  and  Alabama.  As  in  the 
shops,  it  is  in  concrete,  irregular,  yellowish-white  masses,  of  various 
consistence,  sometimes,  especially  when  recent,  and  in  warm  weather, 
80  soft  as  to  be  almost  diffluent,  in  other  instances  hard,  brittle,  and 
translucent,  and  of  all  intervening  grades. 

2.  Canada  Turpentine.  —  Terehinthina  Canadensis.  U.S. — 
Balsamuin  Canadense.  Ed. —  Canada  Balsam.  —  Balsam  of  Fir. 

This  is  obtained  from  Abies  balsamea,  the  American  silver  fir,  or 
halm  of  Gfilead  tree,  a  beautiful  evergreen,  growing  abundantly  in  our 
northernmost  States,  and  in  the  British  Provinces,  and  cultivated 
as  an  ornament  in  gardens  and  pleasure  grounds.  The  juice  collects 
in  small  receptacles  immediately  beneath  the  bark,  forming  blisters 
on  the  surface,  from  which  it  is  gathered  by  cutting  into  them,  and 
receiving  it  in  bottles  as  it  flows  out.  It  is  of  a  thick,  liquid  con- 
sistence, resembling  that  of  honey,  beautifully  transparent,  colour- 
less or  yellowish,  and  very  tenacious.  By  time  and  exposure  it 
becomes  thicker,  and  ultimately  solid. 

General  Properties  of  the  Tui'pentines.  The  turpentines  may  be 
liquid,  solid,  or  of  any  intermediate  degree  of  consistence,  according 
to  the  length  of  exposure,  and  the  temperature  at  the  time;  being 
more  solid  in  proportion  to  their  age,  and  harder  in  cold  than  hot 
weather.  They  have  a  peculiar  not  disagreeable  odour,  and  a  warm, 
pungent,  bitterish,  and  peculiar  taste ;  and  the  term  terebintJiinate  is 
applied  to  these  properties,  when  met  with  of  analogous  character 
in  other  substances.  The  smell  and  taste  vary  somewhat  in  the 
different  varieties;  but  are  characteristic  in  all.  The  turpentines,  if 
solid,  soften  with  heat,  and  become  adhesive.  At  a  higher  heat  they 
melt,  and  at  a  still  higher  take  fire,  and  burn  with  a  bright  flame  but 
much  smoke.  They  yield  scarcely  anything  to  water;  but  are  wholly 
dissolved  by  alcohol,  ether,  and  the  liquid  oils ;  and  thoroughly  unite 
with  the  fats  by  fusion.  They  consist  essentially  of  resinous  matter 
and  volatile  oil,  which  are  in  somewhat  different  proportions  in  the 
different  kinds.  The  proportion  of  the  oil  in  our  common  turpen- 
tine, when  recent,  is  stated  at  17  per  cent.,  in  the  Canada  turpentine 
at  18.6  per  cent.  But  it  varies  much  in  the  same  variety  in  different 
states.  The  solidification  of  the  tcrebinthinate  juices  by  time  and 
exposure,  is  owing  partly  to  the  escape  of  the  volatile  oil,  partly  to 
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its  oxidation  and  conversion  into  resin.  The  oil  is  obtained  separate 
by  distillation,  and  is  called  oil  of  turpentine.  It  is  to  this  that  the 
turpentines  owe  their  effects  on  the  system.  The  remaining  resinous 
matter  is  designated  in  our  Pharmacopoeia  as  resin  or  resina,  and  is 
much  used  for  preparing  ointments,  cerates,  and  plasters.  The 
liquid  turpentines  may  be  consolidated  by  mixing  them  with  a  small 
proportion  of  magnesia,  which  forms  a  solid  chemical  compound  with 
the  resin,  and  absorbs  the  oil. 

Effects  on  the  System.  The  effects  of  turpentine  on  the  system 
are  essentially  the  same  with  those  of  the  volatile  oil,  being,  how- 
ever, produced  somewhat  more  slowly,  and  in  somewhat  less  degree. 
They  have  similar  local  irritant  properties,  though  much  milder, 
and  in  like  manner  stimulate  the  circulation,  excite  the  kidneys, 
impart  odour  to  the  urine,  irritate  not  unfrequently  the  urinary 
passages,  and  operate  everywhere  as  alteratives  upon  the  tissues 
which  they  penetrate.  They  sometimes  also  act  as  laxatives;  but 
the  same  quick  purgative  effect,  and  secondary  influence  on  the 
brain  are  not  obtained  from  them  as  from  large  doses  of  the  oil; 
because  it  is  almost  impossible  to  administer  them  in  equivalent 
quantities,  and,  even  were  they  taken  thus  abundantly  -into  the 
stomach,  the  oil  is  so  involved  with  the  resin  that  it  could  not  exer- 
cise its  full  powers.  Whenever  the  turpentines  act  on  the  system, 
otherwise  than  as  local  irritants  or  excitants,  it  is  through  the 
absorption  of  tkeir  oil. 

Turpentine  is  at  present  seldom  used  internally;  but  is  occasion- 
ally preferred  to  the  oil,  when  a  slow  effect,  with  little  general  stimu- 
lation, is  required.  The  classes  of  disease  in  which  it  may  be  given, 
are,  1.  chronic  inflammation  or  debility  of  the  urinary  and  genital 
apparatus,  2.  chronic  bronchial  inflammation,  3.  ulcerative  affections 
of  the  bowels,  such  as  chronic  diarrhoea  and  dysentery,  and  4.  chronic 
rheumatic  affections,  especially  sciatica  and  lumbago.  It  has  also 
been  given  in  piles.  It  is  unnecessary  to  particularize  each  disease ; 
as  this  will  be  done  directly,  in  treating  of  the  volatile  oil  in  refer- 
ence to  its  influence  on  the  urinary  organs,  or  has  been  done  already, 
when  the  same  medicine  was  considered  as  an  arterial  stimulant. 

The  dose  of  turpentine  is  from  twenty  grains  to  a  drachm,  three 
or  four  times  a  day.  It  may  be  given  in  pill,  electuary,  or  emulsion. 
The  pill  is  preferable  when  extreme  slowness  of  action  is  desired,  or 
it  is  wished  to  direct  the  medicine  to  the  lower  bowels  especially.  The 
electuary  may  be  made  by  incorporating  the  turpentine  with  syrup 
or  molasses,  or,  if  in  the  liquid  state,  by  rubbing  it  with  powdered 
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liquorice  root.  On  the  whole,  emulsion  is  the  best  form.  It  may 
be  prepared  by  rubbing  the  medicine  first  with  the  yolk  of  egg 
and  sugar,  and  then  with  water.  If  gum  arabic  and  sugar  are  used 
as  the  intermedium,  it  would  be  well  to  bring  the  turpentine  first  into 
a  liquid  state,  by  means  of  olive  or  almond  oil,  then  to  mix  the  solu- 
tion with  the  gum  previously  formed  into  mucilage,  and  finally  to 
incorporate  them  with  the  water.  Half  an  ounce  or  an  ounce,  sus- 
pended by  these  means  in  water,  constitutes  a  good  enema  in  cases 
of  flatulence,  and  of  threadworm,  especially  when  the  oil  itself  is  too 
irritating. 

The  following  substances  may  be  considered  m  connection  with 
lurpentme,  as  they  are  derived  from  it  directly  or  indirectly. 

1.  OIL  OF  TURPENTiisrE.  —  Oleum    Terebinthin^.  U.S., 
Lond.,  Ed.,  Dub. 

Effects  on  the  Urinary  Passages.  The  oil  is  to  be  considered  here 
only  in  its  relations  to  the  urinary  organs.  When  taken  in  small 
doses,  frequently  repeated,  it  soon  shows  its  tendency,  after  having 
been  absorbed,  to  escape  from  the  system  through  the  kidneys,  and 
to  stimulate  these  organs  in  its  passage.  This  is  first  evinced  by  an 
odour  imparted  to  the  urine,  thought  to  resemble  that  of  violets,  and 
quite  different  from  that  of  the  oil  itself,  which  is  no  doubt  somewhat 
modified  before  escaping.  It  is  thought,  however,  that  a  portion  of 
the  oil  is  also  eliminated  unchanged  by  the  same  outlet.  The  quan- 
tity of  urine  is  generally  more  or  less  increased ;  and  the  disposition 
to  evacuate  it,  even  in  greater  proportion.  If  the  medicine  is  perse- 
vered with,  the  urine  becomes  more  irritant,  and  a  sense  of  unpleas- 
ant warmth  is  felt  in  its  passage.  This  sometimes  increases  to  a 
burning  pain;  a  smarting  or  cutting  sensation  is  experienced  in  the 
urethra  at  each  discharge;  the  disposition  to  micturition  becomes 
very  frequent,  a  minute  quantity  only  being  passed  at  once,  and  this 
sometimes  high-coloured  or  bloody;  and  the  patient  suffers  under 
fully  formed  strangury.  With  this,  there  is  not  unfrequently  pain  in 
the  small  of  the  back,  and  along  the  course  of  the  ureters.  Instead 
of  diuresis,  the  secretion  is  now  diminished,  in  consequence  of  the 
excess  of  irritation  of  the  urinary  organs.  The  excitement  some- 
times passes  also  to  the  rectum  producing  tenesmus,  and  to  the  geni- 
tals. To  the  extent,  however,  here  described,  the  irritant  influence 
of  the  oil  is  not  often  carried ;  as  the  effect  is  usually  slowly  induced, 
and  the  medicine  is  omitted  with  the  occurrence  of  the  milder  symp- 
toms. There  is,  moreover,  a  great  difference  of  susceptibility  to  the 
effect;  and  many  patients  take  the  oil  for  a  long  time  without  any 
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inconvenience  of  the  kind.  Others  are  extremely  susceptible,  and 
very  small  quantities  induce  strangury.  Sometimes  it  produces 
decided  hemorrhage  from  the  kidneys ;  and  I  have  seen  a  case  of  this 
kind  caused  by  inhalation  of  the  vapours  from  turpentine.  The  pa- 
tient was  a  seaman,  who  had  just  come  from  a  voyage  on  board  of  a 
vessel  loaded  with  this  product.  The  treatment  of  strangury  will  be 
given  under  cantharides. 

Therapeutic  Application.  The  conditions  in  which  the  oil  of 
turpentine  is  used  with  reference  to  its  eifects  on  the  urinai-y  organs, 
are  either  functional  debility  of  these  organs,  or  neighbouring  parts 
which  are  influenced  through  contiguous  sympathy,  or  chronic  inflam- 
mation of  the  same  parts. 

It  is  not  often  that  the  oil  is  used  in  dropsy;  and,  in  febrile  or 
inflammatory  cases  of  the  disease,  and  especially  when  the  kidneys 
are  in  a  state  of  active  congestion  or  inflammation,  as  in  the  acute 
variety  of  Bright's  disease,  it  is  not  only  useless,  but  injurious. 
There  are,  however,  cases  of  dropsy,  in  which  the  urine  is  scanty 
in  consequence  of  torpor  of  the  kidneys,  without  inflammation,  and 
in  which  the  oil  may  be  employed  usefully  as  an  adjuvant  to  other 
medicines,  more  decidedly  diuretic. 

In  suppression  of  urine,  or  very  scanty  secretion  from  mere  func- 
tional disorder,  oil  of  turpentine  will  sometimes  be  useful ;  but  great 
care  must  be  taken  not  to  mistake,  for  such  a  case,  a  condition  of 
irritation  or  inflammation  of  the  organ,  which  is  more  frequently  the 
source  of  renal  ischuria  than  torpor  or  debility. 

I  have  repeatedly  derived  advantage  from  the  oil  in  cases  of  ex- 
cessive and  exhausting  diuresis,  connected  apparently  with  a  nerv- 
ous state  of  the  system,  or  with  a  weakened  and  perhaps  flaccid 
state  of  the  organ,  allowing  the  watery  parts  of  the  blood  to  escape, 
as  they  do  from  the  skin  in  the  night-sweats  of  debility. 

Chronic  iyxjiammation  of  the  pelvis  of  the  kidney,  in  which  there  is 
reason  to  suspect  ulceration,  as  indicated  by  pus  or  blood  in  the 
urine,  traceable  to  a  renal  origin,  is  sometimes  much  benefited  by 
the  oil,  which  is  peculiarly  efficacious  in  promoting  a  healing  tend- 
ency in  indolent  ulcei'S,  with  which  it  is  brought  duly  in  contact, 
whether  on  the  surface  of  the  body,  in  the  alimentary  canal,  or  the 
urinai-y  passages.  Even  without  reason  to  suspect  ulceration,  when 
there  is  copious  mucous  or  muco-purulent  discharge,  and  the  case  is 
destitute  of  acute  symptoms,  the  oil  will  often  prove  useful. 

In  obstinate  cases  o^  gravel  or  lithiasis,  the  oil  occasionally  appears 
to  act  very  happily,  bringing  away  large  quantities  of  sandy  matter, 
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with  great  relief  to  the  patient.  It  is  possihle  that,  in  these  cases, 
the  gravelly  matters  may  have  been  lodged  in  the  uriniferous  tubules, 
and  may  be  discharged  through  the  stimulant  influence  of  the  oil, 
either  acting  directly  on  the  tubules,  or  by  means  of  the  liquid  secre- 
tion which  it  promotes,  and  which  may  wash  down  the  accumulated 
and  irritating  material. 

In  similar  affectio7is  of  the  bladder,  that  is,  ulceration,  or  chronic 
mucous  or  muco-purulent  discharge,  oil  of  turpentine  may  prove 
serviceable,  when  not  too  stimulant  for  the  case.  It  is  among  the 
standard  remedies  in  chronic  cystirrhoea. 

In  gleet  too,  or  chronic  mucous  or  puruloid  discharges  from  the 
urethra,  it  may  be  used  with  some  hope  of  good ;  but  this  complaint 
is  generally  much  more  eflfectively  treated  by  local  remedies.  The 
same  may  be  said  of  leucorrhoea,  though,  as  this  discharge  proceeds 
usually  from  a  source  beyond  the  reach  of  the  oil  passing  with  the 
urine,  no  great  benefit  can  be  expected. 

The  extension  of  an  excitant  influence  from  the  mucous  to  the 
muscular  coat,  renders  the  oil  of  turpentine  useful  in  certain  cases  of 
retention  of  urine,  dependent  on  debility  or  palsy  of  the  bladder, 
and  of  incontiiience  arising  from  a  similar  condition  of  the  sphincter. 
It  is  one  of  the  remedies  which  may  be  tried  in  nocturnal  inconti- 
nence. 

In  hemorrhages  from  the  urinary  passages  or  the  uterus,  when 
purely  passive,  or  sustained  by  habit,  oil  of  turpentine  is  one  of  the 
best  haemostatics  that  can  be  used ;  having  a  peculiar  power  of  sup- 
pressing hemorrhage  wherever  it  may  occur. 

In  debilitated  conditions  of  the  genital  apparatus,  whether  male 
or  female,  and  in  similar  conditions  of  the  rectum,  the  oil  may  be 
tried,  upon  the  ground  that,  even  though  it  may  have  no  direct  ten- 
dency to  the  pelvic  viscera  and  the  neighbouring  parts  in  general,  it 
may  at  least  stimulate  them  through  an  excitant  influence,  radiating 
from  the  urinary  organs.  Hence  it  may  be  used  in  impotence,  ster- 
ility, certain  conditions  of  spermatorrhoea,  amenorrhoea  from  torpor 
of  the  uterus,  relaxed  piles,  rectal  discharges,  etc.,  either  alone,  or 
variously  combined. 

The  dose  of  the  oil  for  all  these  purposes  is  from  ten  to  thirty 
drops,  twice  or  three  times  a  day,  or  more  frequently,  taken  either 
in  emulsion,  or  simply  dropped  on  sugar. 

2.  TAR.  —  Pix  Liquid  A.  U.  S.,  Lond.,  Ed.,  Dub. 

Preparation.  Tar  is  procured  by  the  slow  combustion  of  pine 
wood,  so  covered  with  earth  as  to  admit  but  a  scanty  supply  of 
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atmospheric  air.  The  heat  caused  by  the  burning  of  a  portion  of 
the  wood  serves  to  char  the  remainder;  and  the  resinous  ingredient, 
melted  and  partially  changed,  mixes  with  the  condensed  products 
arising  from  the  decomposition  of  the  wood,  and  flows  out  in  a  semi- 
liquid  form;  charcoal  being  left  behind.  Almost  all  the  tar  of  the 
United  States  is  prepared  in  North  Carolina,  and  other  pine  regions 
of  the  South. 

Properties.  This  is  a  semiliquid,  very  tenacious  substance,  nearly 
black,  of  a  peculiar,  empyreumatic,  not  disagreeable  odour,  and  a 
bitterish,  resinous,  acidulous  taste.  It  is  highly  inflammable.  Water 
dissolves  a  small  proportion  of  its  constituents.  It  is  soluble  in  alco- 
hol, ether,  and  the  fixed  and  volatile  oils. 

Composition.  Tar  is  a  very  complex  substance,  containing  resin, 
acetic  acid,  oil  of  turpentine,  water,  and  various  volatile  products  of 
the  decomposition  of  ligneous  and  resinous  matter,  condensed  in  the 
liquid  form.  When  distilled,  it  yields  two  products;  one  consisting 
mainly  of  acetic  acid  with  water  and  various  impurities,  called  ^^/ro- 
ligneous  acid;  the  other  an  oily  liquid  called  the  empyreumatic  oil 
of  tar.  This  oil  is  extremely  complex,  yielding  to  analysis  no  less 
than  seven  distinct  substances,  of  which  two  only,  picamar  and 
creasote,  have  any  particular  interest  for  the  physician;  the  former 
as  the  bitter  principle  of  tar,  the  latter  as  an  important  remedial 
agent.  I  have  always,  however,  doubted  whether  creasote  exists  in 
a  free  state  in  tar;  for  this  has  none  whatever  of  its  distinctive 
odour,  unless  treated  with  an  alkali,  when  the  smell  of  creasote  is 
strongly  developed.  Any  one  may  convince  himself  of  this  by 
applying  tar  to  his  hands,  and  then  washing  them  with  soap  and 
water.  I  infer  that  creasote  is  either  neutralized  in  tar  by  combina- 
tion, or  that  in  fact  it  is  a  product  of  reaction  among  the  constituents 
of  tar;  and  we  are  not,  therefore,  to  expect  the  same  physiological 
and  remedial  efi'ects  from  the  two  substances. 

Medical  Properties  and  Uses.  Tar  is  very  analogous  in  its  effects 
to  the  turpentines.  .  It  is  locally  irritant,  and,  admitted  into  the 
system,  proves  stimulant  to  the  circulation,  and  to  the  secretory 
functions,  especially  that  of  the  kidneys.  Along  with  its  diuretic 
operation,  it  sometimes  irritates  the  urinary  passages,  producing 
pain  and  other  symptoms  of  strangury.  It  is  also  probably  excitant 
to  the  bronchial  mucous  membrane,  and,  like  turpentine,  exercises  a 
stimulant  influence  over  the  ultimate  tissues  everywhere.  That  a 
portion  of  its  active  matter  is  absorbed,  is  evinced  by  its  odour  in 
the  urine  and  other  excretions,  when  largely  swallowed.     The  pres- 
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ence  of  carbolic  acid  has  been  cliemically  detected  in  the  urine,  even 
after  its  external  application  in  the  form  of  ointment.  [B.  and  F. 
Medico- Chirurg .  Rev.,  July,  1856,  p.  187.)  In  large  quantities,  tar 
is  capable  of  exciting  high  vascular  irritation  or  inflammation  in  the 
stomach  and  bowels. 

Though  possessed  of  most  valuable  properties  as  a  local  stimulant, 
tar  is  seldom  used  internally.  It  may,  however,  be  employed,  either 
in  substance  or  infusion,  in  the  various  affections  of  the  urinary 
07'ga7is  to  which  turpentine  is  adapted;  and  has  been  used,  to  a  con- 
siderable extent,  in  chronic  bronchial  inflammation,  with  a  view  to 
its  stimulant  and  alterative  influence  on  the  mucous  membrane.  It 
has  also  been  used  in  obstinate  piles,  and  is  thought  by  some  to  exer- 
cise a  very  favourable  influence  over  certain  ulcerative  or  chronic  in- 
flammatory conditions  of  the  mucous  membrane  of  the  bowels.  When 
we  come  to  the  consideration  of  the  rubefacients,  it  will  be  seen  that 
tar  acts  almost  like  a  specific  in  some  cutaneous  eruptions.  A  close 
analogy  has  been  supposed  to  exist  between  certain  obstinate  dis- 
eases of  the  bowels,  and  these  aff"ections  of  the  skin;  and  it  has  not 
unreasonably  been  supposed  that  tar  might  produce,  in  the  former, 
efi'ects  analogous  to  those  which  it  so  obviously  produces  in  the  latter. 
Hence,  it  has  been  used  by  Drs.  Simpson  and  Gumming,  of  Edin- 
burgh, and  with  supposed  benefit,  in  an  obstinate  variety  of  pseudo- 
membranous inflammation  of  the  bowels,  with  which  the  inhabitants 
of  that  town  are  afiiicted,  and  of  which  I  have  met  with  examples  in 
this  country.  (See  my  Treatise  on  the  Practice  of  Medicine,  5th  ed., 
i.  621.)  It  may,  indeed,  be  given,  with  reasonable  hope  of  benefit, 
in  obstinate  chronic  inflammation  of  the  intestines  generally,  whether 
enteritic  or  dysenteric,  and  with  or  without  ulceration  or  false  mem- 
brane; provided  all  symptoms  of  acuteness  are  absent. 

The  vapour  of  tar  is  often  highly  useful  in  chronic  bronchial  in- 
flammation, or  other  pectoral  disease  attended  with  copious  mucous, 
or  muco-purulent  expectoration.  I  have  seen  it  do  much  apparent 
good  in  these  cases;  but  it  should  be  long  and  steadily  persevered 
with.  It  probably  acts  as  a  mild  stimulant  and  alterative  to  the 
diseased  membrane,  and  the  surface  of  cavities.  I  have  no  idea, 
however,  that  it  can  materially  modify  tuberculous  disease  of  the 
lungs.  For  the  method  of  using  the  vapour,  the  reader  is  referred 
to  the  general  observations  on  inhalations  (i.  78). 

Administration.  The  dose  of  tar  in  substance  is  from  half  a 
drachm  to  a  drachm ;  and  from  two  drachms  to  half  an  ounce  may  be 
taken  daily.     It  may  be  given  either  in  the  form  of  pill,  made  with 
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some  absorbent  substance,  as  "wheat  flour,  or  powdered   liquorice 
root,  or  in  electuary  made  by  mixing  it  with  sugar. 

Tar  Water  (Aqua  Picis  LiQUiDiE)  has  been  a  good  deal  used  in 
pectoral  and  urinary  disorders,  and  as  a  wash  in  cutaneous  erup- 
tions; more,  however,  formerly  than  at  present;  though  I  have  no 
doubt  that  it  is  occasionally  efficacious,  especially  in  diseases  of  the 
urinary  passages.  It  is  made  by  stirring  together  a  pint  of  tar  and 
half  a  gallon  of  water,  and  straining  after  the  subsidence  of  the  tar. 
It  has  a  reddish-brown  colour,  somewhat  of  the  odour  of  tar,  and  an 
acidulous,  sharp,  empyreumatic  taste,  which  it  owes  to  the  acetic 
acid,  and  the  oil  of  tar  held  in  solution  by  means  of  the  acid.  One 
or  two  pints  of  it  may  be  used  daily. 

For  a  preparation  of  tar  called  heer  or  wine  of  tar,  see  U.  S.  Dis- 
pensatory. 

3.  CREASOTE.  —  Creasotum.   U.  S.,  Lond.,  Ed.,  Duh. 

Preparation.  Creasote  is  one  of  the  products  of  the  destructive 
distillation  of  wood.  It  exists,  therefore,  in  smoke,  which  owes  its 
preservative  property  to  this  ingredient,  and  it  enters  into  the  con- 
stitution of  tar.  It  probably  results  from  the  decomposition  of  resin- 
ous matter.  I  have  before  stated  my  belief  that,  if  ready  formed  in 
tar,  it  must  exist  so  combined  as  to  neutralize  its  most  extraordinary 
properties.  It  is  procured  by  distilling  tar,  treating  the  empyreu- 
matic oil  thus  obtained  with  carbonate  of  potassa,  decanting  an  oily 
liquid  which  separates,  and  submitting  this  to  a  complex  process,  in 
order  to  purify  the  creasote.  (See  U.jS.  Disijensatory.) 

Properties.  When  pure,  creasote  is  a  colourless  liquid,  of  an  oily 
appearance  and  feel,  leaving  a  greasy  stain  upon  paper,  which,  how- 
ever, is  not  permanent.  As  found  in  the  shops,  it  is  often  brownish 
from  impurity.  It  has  a  very  peculiar,  strong,  diifusive,  permanent, 
disagreeable,  empyreumatic  odour,  and  a  hot,  unpleasant,  acrid,  almost 
corrosive  taste.  It  is  somewhat  heavier  than  water,  volatilizes  on  ex- 
posure, boils  at  397°,  burns  with  flame,  and  is  soluble  in  alcohol,  ether, 
the  volatile  and  fixed  oils,  naphtha ,  acetic  acid,  and  alkaline  solutions. 
It  dissolves  iodine,  phosphorus,  sulphur,  and  the  resins.  With  water  it 
forms  two  combinations;  one  containing  1  part  of  creasote  in  80  of 
water,  the  other  1  part  of  water  in  10  of  creasote.  It  is  a  neuter 
substance,  and  consists  of  carbon,  hydrogen,  and  oxygen.  AVhen 
quite  pure,  it  may  be  kept  long  without  change. 

Effects  on  the  System.  Two  important  properties  possessed  by 
creasote,  which  may  be  mentioned  here,  as  they  are  the  source  of 
much  of  its  usefulness  as  a  medicine,  are,  first,  its  extraordinary 
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power  of  preventing  and  correcting  animal  decomposition,  and 
secondly,  its  property  of  coagulating  albumen.  In  its  physiological 
operation,  it  is  a  powerful  local  irritant,  and,  applied  undiluted  to  the 
skin,  produces  heat  and  redness,  and  corrugates  and  corrodes  the  cuti- 
cle, which  separates  in  furfuraceous  scales.  Applied  in  the  same  way 
to  the  mucous  membranes,  it  whitens  them,  causes  a  separation  of  the 
epithelium,  and  inflames  the  tissue  beneath.  In  reference,  however, 
to  these  local  properties,  and  to  the  therapeutic  applications  based 
upon  them,  it  will  be  considered  with  the  rubefacients.  At  present, 
it  is  only  as  an  internal  remedy  that  it  will  occupy  our  attention. 

When  swallowed  in  moderate  doses,  as  of  one  or  two  drops,  it  pro- 
duces at  first  no  other  obvious  phenomena  than  a  sense  of  heat  in  the 
throat  and  stomach ;  but,  if  continued,  it  frequently  increases  the 
secretion  of  urine,  which  sometimes  becomes  of  a  dark  colour,  and 
has  the  odour  of  the  medicine.  The  breath  also  has  the  same  smell. 
By  a  longer  continuance,  symptoms  of  strangury  may  come  on,  re- 
sembling those  produced  by  the  oil  of  turpentine,  which  creasote 
resembles  closely  in  its  operation  on  the  urinary  organs,  though  less 
energetic.  If  the  dose  is  larger,  gastro-intestinal  irritation  is  pro- 
duced, with  nausea,  vomiting,  and  abdominal  pains,  and  occasionally, 
when  the  quantity  taken  has  been  very  large,  symptoms  of  diarrhoea 
or  dysentery.  In  excessive  doses,  it  becomes  poisonous;  and  with 
the  symptoms  of  gastro-intestinal  irritation  or  inflammation,  there 
are  now  mingled  signs  of  cerebral  disturbance,  as  flushed  face,  giddi- 
ness, headache,  dimness  or  disturbance  of  vision,  quick  and  laboured 
respiration,  foaming  at  the  mouth,  and  even  coma  or  convulsions. 
Death  from  two  drachms  of  it  is  said  to  have  occurred  (Pereira,  Mat. 
Med.,  3d  ed.,  p.  2014);  but  I  have  seen  no  details  of  a  fatal  case. 
The  treatment  would  be  to  empty  the  stomach  and  bowels,  and  then 
allay  irritation  by  opiates,  and  support  the  system  if  necessary  ;  in- 
flammation, should  it  occur,  being  combated  by  the  usual  remedies. 

That  creasote  enters  the  circulation,  is  proved  by  its  smell  in  the 
breath  and  the  urine.  Its  effects  upon  the  kidneys  are  no  doubt  the 
result  of  its  direct  contact  with  their  secreting  structure.  The  cere- 
bral phenomena  may  proceed  from  its  immediate  action  on  the  brain, 
or  may  be  secondary  to  the  gastro-intestinal  aff'ection.  In  small 
doses,  it  shows  no  narcotic  powers.  The  eff'ects  on  the  stomach  and 
bowels  are  probably  the  pure  result  of  local  irritation. 

Therapeutic  Application.  Creasote  may  be  used  in  all  the  urinary 
affections  for  which  the  oil  of  turpentine  is  administered,  though 
probably  less  efficient.      It  has  been  strongly  recommended  in  dia- 
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hetes;  but  experience  has  not  confirmed  the  first  favourajble  anticipa- 
tions. It  may  sometimes  have  palliated  the  gastric  symptoms,  and 
diminished  the  urinary  discharge ;  but  it  has  produced  no  material 
influence  on  the  disease.  I  gave  it  a  very  full  trial  in  one  case,  with- 
out benefit.  In  copious  diuresis,  however,  proceeding  from  debility 
or  nervous  disorder,  it  may  be  expected,  like  the  oil  of  turpentine,  to 
produce  good  by  stimulating  the  renal  tissue. 

The  most  beneficial  therapeutic  influence  of  creasote,  internally 
administered,  is  probably  the  relief  of  nausea  and  vomiting.  It  is 
certainly  very  efiectual  in  cases  of  this  kind,  of  a  purely  functional 
or  nervous  character,  as  the  vomiting  of  hysteria  and  pregnancy,  and 
that  sympathetic  of  Bright's  disease  of  the  kidneys ;  and  it  is  asserted 
to  be  useful  also  in  sea  sickness,  though,  in  this  aff"ection,  I  have  little 
confidence  in  its  powers;  but  it  scarcely  merits  all  the  commendation 
it  has  received  as  an  anti-emetic,  for  it  not  unfrequently  fails  in  the 
cases  apparently  most  favourable  for  its  influence,  and  is  incompara- 
bly inferior  to  opiates.  To  cases  of  vascular  irritation,  or  acute  in- 
flammation of  the  stomach,  it  is  altogether  inappropriate.  I  believe 
that  its  action  as  an  anti-emetic  depends  on  no  peculiar  sedative  or 
anodyne  influence,  as  some  have  supposed,  but  simply  on  the  stimu- 
lant efi"ect  it  undoubtedly  has  upon  the  organ,  and  which  very  much 
resembles  that  of  the  aromatic  oils,  which  are  also  admirable  anti- 
emetics. 

In  cases  of  chronic  gastritis  with  vomiting,  especially  when  there 
is  reason  to  suspect  ulceration,  it  would  probably  occasionally  prove 
useful  by  its  stimulant  action  upon  the  ulcerated  surface,  exactly  as 
it  operates  favourably  upon  similar  ulcers  of  the  skin. 

Upon  the  same  principle,  I  am  prepared  to  admit  that  it  may  be 
useful,  like  oil  of  turpentine,  in  intestinal  ulceration,  and  conse- 
quently may  have  produced  good  results  in  obstinate  cases  of  dia?-- 
rhoea,  and  even  chronic  dysentery,  in  the  former  of  which  it  has 
been  strongly  recommended.  Dr.  G.  E.  Elmer,  of  Louisiana,  has 
found  highly  favourable  eff"ects  from  it,  given  in  the  dose  of  two 
drops  every  two  hours,  in  a  malignant  epidemic  dysentery,  which 
had  prevailed  in  his  neighbourhood;*  and  Dr.  Wilmert  has  employed 
it  advantageously  in  acute  dysentery  by  enema,  a  fluidrachm  of  it 
being  injected  with  twelve  fluidounces  of  thin  starch. f 

That  it  will  occasionally  relieve  gastrodynia  and  cardialgic  un- 

*  New  Orleans  Med.  News  and  Hosp.  Gaz.,  Jan.  1858. 

f  North-West.  Med.  and  Surg.  Journ.,  quoted  in  the  Bost.  Med.  and  Sure/.  Journ., 
liii.  p.  236. 
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easiness,  is  very  probable;  but  so  will  any  other  stimulant  or  carmin- 
ative volatile  oil,  and  oil  of  turpentine  often  acts  energetically  in  this 
way.  It  is  by  no  special  anodyne  power  that  creasote  acts  in  these 
cases. 

Creasote  has  also  been  used  with  a  view  to  its  stimulant  or  altera- 
tive influence  over  the  bronchial  mucous  membrane,  in  chronic  or 
joituitous  catarrh,  asthma,  and  phthisis  ;  and  here  also  the  same  ad- 
vantages may  be  expected  from  it  as  from  the  terebinthinate  remedies. 

It  is  said  to  have  proved  efficient  in  neuralgia,  but  I  have  little 
faith  in  its  power  over  this  disorder;  and  though,  like  everything 
else  capable  of  producing  a  decided  impression  upon  the  system,  it 
may  have  aflforded  relief  in  some  cases,  experience  has  proved  that 
it  is  inadequate  to  the  successful  treatment  of  that  complaint,  and 
cannot  be  relied  on  even  as  a  palliative. 

In  hysteria,  in  which  also  it  has  been  recommended,  though  it  may 
have  afforded  relief  sometimes  as  a  gastric  stimulant,  it  has  no  special 
curative  powers. 

The  inhalation  of  the  vapour  has  been  used  with  advantage  in 
chronic  bronchial  diseases,  and  is  especially  applicable  when  there  is 
an  excess  of  secretion,  from  a  relaxed  state  of  the  bronchial  mucous 
membrane. 

The  reader  will  have  inferred,  from  what  has  been  said  above,  that 
I  have  no  belief  in  the  possession  by  creasote  of  any  extraordinary 
or  mysterious  powers  as  a  general  remedy,  considering  it  simply  as 
a  local  stimulant  to  any  part  with  which  it  may  come  into  contact, 
with  a  somewhat  greater  disposition  to  act  on  the  kidneys  than  upon 
other  organs  which  it  reaches  through  the  circulation. 

Administration.  The  dose  of  creasote,  to  begin  with,  is  one  or 
two  drops,  three  times  a  day  in  chronic  cases,  every  hour  or  two  in 
the  more  acute,  to  be  increased  gradually  if  required,  and  if  toler- 
ated by  the  stomach,  up  to  five  or  six  drops,  or  more.  As  much  as 
ninety  drops  have  been  given,  within  twelve  hours,  without  ill  effects. 
The  dose  of  the  oil  may  be  most  conveniently  administered  shaken 
up  with  a  wineglassful  of  some  sweetened  aromatic  water,  or  in  the 
same  quantity  of  diluted  syrup  or  mucilage  duly  flavoured.  The 
Edinburgh  College  directs  a  Creasote  3Iixture  (MiSTURA  Creasoti, 
JiJd.),  which  is  made  by  mixing  sixteen  minims  of  creasote  with  the 
same  quantity  of  acetic  acid,  then  gradually  adding  fourteen  fluid- 
ounces  of  water,  and  finally  a  fluidounce,  each,  of  syrup,  and  of  com- 
pound spirit  of  juniper.  The  acid  aids  the  solution  of  the  oil.  The 
dose  of  the  mixture,  containing  a  minim  of  creasote,  is  one  fluidounce. 
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II.  COPAIBA.  U.  S.,  Loncl,  Ed.      ' 
Syn.  Copaiva  Balsam,  Dub. 

Origin.  Copaiba  is  the  juice  of  Copaifera  officinalis,  C.  multi- 
juga,  and  other  species  of  the  same  genus,  handsome  trees,  growing 
in  the  AV.  Indies,  Brazil,  Venezuela,  and  other  parts  of  South  Amer- 
ica. It  is  obtained  by  making  incisions  into  the  stem,  from  which  it 
flows  out  copiously,  thin,  transparent,  and  colourless.  In  a  short 
time  it  becomes  more  consistent,  and  acquires  a  yellowish  hue,  and 
in  this  condition  is  imported. 

Properties  and  Composition.  Copaiba  is  a  clear  liquid,  of  a  con- 
sistence varying  with  its  age,  but  usually  approaching  that  of  olive 
oil,  a  pale  yellowish  colour,  a  peculiar  not  disagreeable  odour,  and  a 
hot,  bitterish,  nauseous  taste.  It  is  usually  somewhat  lighter  than 
water,  inflammable,  insoluble  in  water,  but  readily  dissolved  by 
strong  alcohol,  ether,  the  fixed  and  volatile  oils,  and  alkaline  solu- 
tions. It  consists  essentially  of  a  peculiar  volatile  oil,  and  two 
resins,  one  of  which,  constituting  much  the  larger  portion,  has  acid 
properties,  and  forms  compounds  with  salifiable  bases. 

When  magnesia  is  mixed  with  copaiba  in  certain  proportions, 
which  vary  with  the  quantity  of  the  volatile  oil,  the  mixture  gradu- 
ally concretes;  the  earth  uniting  with  the  resinous  acid,  to  form  a 
solid  insoluble  compound,  which  absorbs  the  oil.  The  alkalies,  on 
the  contrary,  form  soluble  compounds  with  the  resin  of  the  copaiba, 
which,  when  dissolved  in  water,  have  the  property  of  holding  the 
volatile  oil  in  solution.  Hence  the  solubility  of  copaiba  in  the  solu- 
tions of  the  alkalies. 

The  proportion  of  the  volatile  oil  varies  greatly;  being  in  certain 
varieties  in  all  probability  originally  greater  than  in  others,  and 
afterwards  diminishing  with  the  age  and  degree  of  exposure.  Thus, 
while  recent  copaiba  has  yielded  80  per  cent,  of  the  oil,  older  speci- 
mens have  been  found  to  contain  but  little  more  than  30  per  cent., 
and  the  proportion  is  indefinitely  diminished  by  time,  until  the  juice 
becomes  concrete.  On  the  average,  it  may  perhaps  be  stated  at 
about  40  per  cent.  The  diminution  of  the  oil  is  owing  partly  to  its 
volatilization,  partly  to  its  oxidation,  and  conversion  into  a  resin, 
which  appears  to  be  identical  with  the  non-acid  resinous  constituent 
of  the  juice.     The  volatile  oil  is  the  active  principle  of  copaiba. 

Effects  on  the  System.  Copaiba  is  locally  and  generally  stimu- 
lant, with  a  tendency  to  act  on  the  bowels,  and  to  increase  the  secre- 
tions, especially  that  of  the  kidneys.     It  ranks,  therefore,' with  the 
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stimulating  diuretics.  In  its  influence  on  the  system,  as  well  as  in 
its  chemical  nature,  it  is  closely  allied  to  the  turpentines. 

In  moderate  doses,  it  produces  a  sensation  of  warmth  in  the 
throat  and  stomach,  not  unfrequently  operates  as  a  laxative,  and, 
after  a  short  time,  shows  signs  of  having  been  absorbed,  by  impart- 
ing its  odour  to  the  urine  and  the  breath.  The  urine  is  in  general 
sensibly  increased  in  quantity,  acquires  frequently  a  darker  colour, 
and  sometimes  becomes  coagulable  by  nitric  acid,  in  consequence  of 
the  elimination  of  an  albuminoid  substance.  But,  according  to  Dr. 
G.  Owen  Rees,  this  substance  difi"ers  from  ordinary  albumen  in  not 
subsiding  after  coagulation.  If  continued  long,  or  given  largely,  the 
copaiba  is  apt  to  disturb  the  bowels,  to  excite  the  circulation,  and 
produce  an  obvious  irritation  of  the  urinary  passages,  evinced  by  a 
disposition  to  frequent  micturition,  and  uneasy  sensation  of  burning 
or  pain  in  passing  urine.  Occasionally,  also,  a  roseolous  or  papulous 
eruption  is  produced  on  the  skin,  with  or  without  itching  and  tin- 
gling. From  still  larger  quantities,  or,  in  irritable  constitutions, 
even  from  the  ordinary  remedial  doses,  a  universal  irritative  effect 
is  produced,  with  a  frequent  pulse,  hot  skin,  often  headache,  furred 
tongue,  anorexia,  and  sometimes  nausea  and  vomiting,  with  or  with- 
out purging  and  abdominal  pains,  constituting  a  complete  febrile 
condition,  which  subsides  in  a  day  or  two  on  the  omission  of  the 
medicine,  and  the  adoption  of  an  antiphlogistic  regimen.  The  irri- 
tation of  the  urinary  organs  sometimes  amounts  to  complete  stran- 
gury, with  scalding  and  cutting  pains,  bloody  and  scanty  urine,  etc. 
Occasionally  the  renal  irritation  is  so  great  that  the  kidneys  almost 
cease  to  secrete. 

Therapeutic  Ai^plication.  Copaiba  has  been  known  as  a  medicine 
since  about  the  middle  of  the  seventeenth  century,  though  its  great- 
est popularity  dates  from  a  much  more  recent  period.  It  is  chiefly 
employed  for  its  stimulant  and  alterative  influence  on  the  mucous 
membranes,  upon  which  it  appears  to  operate  by  direct  contact. 
Thus,  in  the  stomach  and  bowels,  it  is  of  course  in  contact  with  the 
alimentary  mucous  membrane;  and,  after  absorption,  its  volatile  oil, 
escaping  by  the  lungs  and  kidneys,  acts  on  the  bronchial  membrane 
in  the  former  case,  and  upon  that  of  the  urinary  passages  in  the 
latter,  as  it  passes  out  with  the  urine. 

In  reference  to  the  urinary  organs,  though  it  undoubtedly  stimu- 
lates the  kidneys,  and  increases  the  secretion  by  its  moderate  influ- 
ence, and  has  sometimes  been  employed,  on  this  account,  in  dropsies, 
its  use  at  present  is  confined  almost  exclusively  to  cases  in  which 
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the  mucous  membrane  is  affected.  CronorrJioea  is  the  disease  in  which 
copaiba  is  most  employed.  In  this  complaint,  it  may  be  given  either 
in  the  early  stage,  before  the  symptoms  have  become  highly  inflam- 
matory, or  in  the  latter  stages,  after  the  inflammation  has  subsided. 
Given  freely  in  the  former  condition  of  the  disease,  it  will  sometimes 
put  a  speedy  end  to  it;  but  at  some  hazard  of  increasing  the  inflam- 
mation, if  it  should  not  succeed.  It  has,  indeed,  been  accused  of 
inducing  attacks  of  swelled  testicle;  and  it  is  certain  that  such 
attacks  not  unfrequently  come  on  under  its  use;  but  they  occur  also 
under  other  circumstances,  and  it  is  very  difiicult  to  determine  what 
agency,  in  any  particular  instance,  the  medicine  may  have  had  in 
the  production  of  the  complaint.  When  high  inflammation  already 
exists,  it  appears  to  me  that  copaiba  is  wholly  contra-indicated ;  and, 
though  it  may  not  always  aggravate  the  disease,  and  may  even  some- 
times prove  useful,  the  risk,  upon  the  whole,  is  much  greater  than 
any  probable  benefit.  It  is  to  the  advanced  stage,  then,  that  the 
remedy  is  peculiarly  applicable;  and  here  it  may  be  employed  with- 
out hesitation;  due  care  being  taken  so  to  regulate  the  dose  as  not 
to  bring  on  strangury,  or  throw  the  stomach  and  bowels,  or  the  gen- 
eral system  into  disorder.  AYhen  the  medicine  is  disposed  to  run  oflF 
by  the  bowels,  the  tendency  may  be  corrected  by  a  little  opium.  To 
be  successful,  it  should  be  given  in  the  largest  quantities  compatible 
with  the  cautions  just  inculcated. 

Its  use  has  been  extended  to  gleet,  leucorrJioea,  and  chronic  CT/stir- 
rhoea,  in  all  of  which  it  is  occasionally  serviceable.  It  may  also  be 
employed,  like  oil  of  turpentine,  in  chronic  pyelitis,  especially  when 
there  is  reason  to  suspect  the  existence  of  ulceration. 

As  a  stimulant  and  alterative  to  the  bronchial  mucous  membrane, 
copaiba  may  sometimes  be  used  with  advantage  in  the  advanced  and 
suppurative  stage  of  bronchitis,  and  in  the  chronic  conditions  of  that 
affection,  attended  with  copious  mucous,  or  muco-puruloid  expectora- 
tion. It  is  inappropriate  to  phthisis;  for,  though  it  might  relieve 
the  attendant  bronchial  disease,  it  would  be  likely  to  do  injury  by 
disturbing  the  digestive  organs,  which  should  be  maintained  in  as 
sound  a  condition  as  possible  in  that  complaint. 

In  chronic  inflammation  of  the  intestinal  mucous  rnemhrane,  espe- 
cially when  attended  with  ulcers,  or  supposed  to  be  so,  it  would  appear 
to  be  clearly  indicated;  and  it  has,  in  fact,  been  employed  with  de- 
cided advantage,  associated  with  opiates,  in  chronic  diarrhoea  and 
dysentery.  In  these  affections,  it  is  applicable  under  the  same  cir- 
cumstances as  those  already  pointed  out,  as  requiring  the  use  of  oil 
VOL.  11. — 40 
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of  turpentine  (i.  566).  It  has  been  substituted,  in  tyiylioid  fever,  for 
tlie  oil  of  turpentine,  in  the  treatment  of  the  ulcerative  affection  of 
the  bowels  attendant  on  the  advanced  stage  of  that  complaint.  He- 
morrhoids are  said  to  have  been  occasionally  benefited  by  the  inter- 
nal use  of  copaiba. 

It  has  also  been  employed  internally  in  eruptive  affections  of  the 
skin,  especially  ijsoriasis,  with  supposed  advantage. 

Locally,  the  medicine  has  been  applied  as  a  stimulant  to  chil- 
blains, and  indolent  ulcers ;  but  is  in  no  respect  superior  to  the 
terebinthinate  substances. 

Administration.  The  dose  of  copaiba  is  from  twenty  minims  to 
a  fluidrachm,  which  may  be  repeated  three  times  a  day.  But  this 
dose  is  more  especially  applicable  to  affections  of  the  urinary  organs. 
When  the  medicine  is  given  in  pectoral  affections,  or  those  of  the 
bowels,  I  prefer  small  doses  more  frequently  repeated;  as  ten  or 
fifteen  minims  every  two  hours;  and,  under  these  circumstances,  it 
generally  acts  better  when  associated  with  small  doses  of  laudanum. 
The  medicine  is  sometimes  taken  simply  dropped  on  sugar;  but  this 
mode  of  exhibition  is  generally  too  offensive  to  the  taste  and  stomach 
to  be  tolerated.  Another  method  is  to  administer  it  suspended  in 
some  aromatic  water;  and,  mixed  in  equal  measure  with  the  spirit 
of  nitric  ether,  it  is  often  conveniently  given  in  this  way.  On  the 
whole,  however,  the  preferable  mode  of  exhibition  is  that  of  emul- 
sion, in  which  the  copaiba  is  rubbed  up  with  the  yolk  of  an  egg,  or 
mucilage  of  gum  arable  and  loaf  sugar,  and  then  mixed  with  one  of 
the  aromatic  waters.  The  proportions  should  be  such,  that  a  table- 
spoonful  of  the  emulsion  may  contain  a  dose  of  the  medicine.  This 
is  preferable  to  the  other  forms;  because  the  particles  of  the  oleo- 
resin  are  thus  divided,  and  consequently  rendered  less  irritating; 
and,  being  more  diffused  through  the  stomach,  would  be  likely  to 
undergo  a  more  ready  absorption. 

Another  method,  adapted  to  cases  in  which  the  taste  is  very 
squeamish,  but  the  stomach  strong,  is  that  of  the  gelatin  capsules, 
each  one  of  which  may  contain  ten  or  twelve  drops.  (See  U.  S.  Dis- 
pensatory.) 

Fills  of  Copaiba  (PiLULiE  CoPAiBiE,  U.S.)  are  directed,  in  our 
national  Pharmacopoeia,  to  be  made  by  incorporating  copaiba  with 
one-sixteenth  of  its  weight  of  magnesia,  and  setting  by  the  mixture 
until  it  concretes  sufiiciently  to  be  made  into  pills.  Each  pill  con- 
tains about  five  grains,  and  from  two  to  six  may  be  given  at  a  dose. 
It  is,  however,  often  necessary,  in  their  preparation,  to  use  a  much 
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larger  proportion  of  magnesia,  vfhen  the  juice  is  fresh,  and  abounds 
in  oil.  Copaiba  may  also  be  made  into  pills  by  incorporating  the 
liquid  with  sufficient  absorbent  powder,  such  as  liquorice  root,  to 
bring  it  to  the  proper  consistence. 

Oil  of  Copaiha  (Oleum  Copaiba,  U.S.,  Lond.,  Ed.)  Is  an  eligible 
preparation,  bearing  to  the  copaiba  the  same  relation  that  oil  of  tur- 
pentine does  to  the  turpentines.  It  is  prepared  by  a  double  distil- 
lation of  the  oleo-resin  with  water.  When  pure,  it  is  colourless,  of 
the  odour  and  taste  of  copaiba,  soluble  in  alcohol  and  ether,  and 
composed  exclusively  of  carbon  and  hydrogen;  being  isomeric  with 
pure  oil  of  turpentine.  On  exgpsure,  however,  it  absorbs  oxygen, 
and  is  ultimately  converted  into  resin.  It  may  be  taken  in  large 
doses  with  impunity,  having  no  positively  poisonous  properties,  in 
this  respect  also  resembling  the  oil  of  turpentine.  The  dose  of  it 
is  from  eight  to  thirty  minims,  which  may  be  taken  in  any  of  the 
different  modes  above  indicate^  for  the  copaiba  itself. 


III.  BUCHU.  U.S.,  Loud.,  Duh. 
BUCKU.  Ud. 

Origin.  Buchu  consists  of  the  leaves  of  several  small  shrubs  of 
Southern  Africa,  belonging  to  the  genus  JBarosma,  of  which  B.  cre- 
nata,  B.  crenulata,  and  B.  serratifolia,  are  particularly  designated 
as  sources  of  the  medicine.  It  is  collected  by  the  Hottentots  of  the 
Cape  of  Good  Hope,  who  use  it  not  only  as  a  medicine,  but  as  an 
agreeable  scent  in  their  rough  toilet,  rubbing  their  greasy  bodies 
with  the  powder. 

Properties.  The  leaves  are  an  inch  or  less  in  length,  from  three 
to  five  lines  broad,  of  various  shape,  ovate,  lanceolate,  or  obovate, 
delicately  notched  at  the  edges,  punctuated  on  the  under  surface, 
of  a  strong,  somewhat  aromatic  odour,  and  a  warm,  bitterish,  mint- 
like taste.  They  yield  their  virtues  to  water  and  alcohol,  though 
in  larger  proportion  to  the  latter.  These  virtues  depend  chiefly  on 
a  volatile  oil,  and  in  part  probably  a  bitter  principle,  which  ranks 
with  the  extractive  matters. 

Medical  Effects  and  Uses.  The  use  of  buchu,  as  well  as  the  name, 
was  derived  from  the  Hottentots;  and  it  is  but  a  few  years  since  it 
came  into  notice  in  this  country  and  Europe.  It  appears  to  be  a 
local  and  general  stimulant,  with  some  tonic  properties,  and  a  dispo- 
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sition  to  operate  specially  on  the  urinary  organs.  The  last-men- 
tioned property  is  owing  to  the  absorption  of  the  volatile  oil,  and  its 
elimination  by  the  kidneys,  so  that  it  exercises  its  stimulant  property 
upon  these  organs  and  the  passages  by  direct  contact.  It  acts  as  a 
diuretic,  and  imparts  its  odour  to  the  urine ;  but,  if  given  in  warm 
infusion,  while  the  patient  is  confined  to  bed,  it  seems  to  receive  a 
direction  to  the  surface,  and  operates  as  a  diaphoretic. 

The  complaints  in  which  it  is  mainly  used  are  debility  and  chronic 
inflammation  of  the  pelvis  of  the  kidney,  ureters,  bladder,  and  ure- 
thra, particularly  when  attended  with  excessive  discharge  of  mucus, 
or  a  muco-purulent  matter.  There  is  nothing  special  in  its  action, 
nothing  in  which  it  materially  differs,  so  far  as  the  urinary  organs 
are  concerned,  from  oil  of  turpentine,  except  that  it  is  milder.  It 
is,  therefore,  applicable  to  the  conditions  before  mentioned  as  calling 
for  the  use  of  that  oil  (see  page  615),  and  may  be  preferably  em- 
ployed whenever  an  impression  is  desired  less  stimulant  than  that  of 
the  terebinthinate  remedy,  and  more  so  than  that  of  uva  ursi  or 
pipsissewa.  Its  tonic  properties  also  adapt  it  to  cases  in  which  the 
digestion  is  enfeebled,  while  the  urinary  apparatus  is  disordered.  It 
has  been  employed  in  dropsy,  in  which  it  may  sometimes  be  useful 
as  an  adjuvant,  through  its  mild  diuretic  property.  In  rheumatism, 
moreover,  it  is  supposed  to  be  sometimes  useful;  and  here,  too,  it 
resembles  the  oil  of  turpentine.  Finally,  it  has  been  employed  in 
cutaneous  affections. 

Administration.  The  dose  of  the  powdered  leaves  is  twenty  or 
thirty  grains,  two  or  three  times  daily.  The  Infusion  (Infusum 
BuCHUj,  which  is  directed  by  all  the  officinal  authorities,  is  much 
more  used.  It  is  made  in  the  proportion  of  an  ounce  to  the  pint  of 
water,  and  given  in  the  dose  of  one  or  two  fluidounces.  A  Tincture 
(TiNUTURA  BucHU)  is  directed  by  the  Dublin  and  Edinburgh  Col- 
leges, of  which  the  dose  is  from  one  to  four  fluidrachms.  Though 
not  officinal,  di  fluid  extract  made  like  that  of  valerian,  is  an  eligible 
preparation,  and  may  be  given  in  the  dose  of  a  fluidrachm. 


IV.  PAREIRA  BRAVA. 

PAREIRA.  U.S.,  Land.,  Hd.,  Duh. 

Origin  and  Properties.  Pareira  brava  is  supposed  to  be  the  root 
of  Cissampelos  Pareira,  a  climbing  plant  of  the  West  Indies  and 
South  America.     It  is  in  cylindrical  pieces,  sometimes  branched  or 
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contorted,  of  variable  size,  from  two  or  three  inches  tQ  several  feet 
in  length,  and  from  half  an  inch  to  tAvo  or  three  inches  in  thickness, 
and  covered  with  a  closely  adhering,  brownish  bark,  with  longitudinal 
and  transverse  wrinkles,  and  sometimes  knotty  excrescences.  The 
interior  woody  portion  is  yellowish,  soft,  and  marked  with  concentric 
circles.  The  root  is  without  smell,  and  of  a  taste  which  is  at  first 
sweetish,  but  afterwards  bitter  and  nauseous.  Its  activity  probably 
depends  on  an  alkaline  principle,  discovered  by  Wiggers,  and  de- 
nominated cissamjjelina,  which  has  not,  however,  been  isolated  for 
use.  The  virtues  of  the  root  are  readily  extracted  by  water  and 
alcohol. 

diedical  Effects  and  Uses.  This  is  an  old  remedy,  recently  re- 
vived, probably  to  be  soon  again  forgotten.  It  was  used  in  Europe 
before  the  commencement  of  the  last  century,  and  was  supposed  to 
possess  an  extraordinary  influence  over  calculous  affections,  and  va- 
rious other  diseases  of  the  urinary  organs.  The  fact  seems  to  be,  that 
it  is  a  gentle  tonic,  occasionally  acting  as  a  diuretic  and  aperient,  and 
applicable,  therefore,  to  cases  of  feeble  digestion,  with  a  tendency  to 
costiveness,  and  offering  indications  for  a  tonic  impression  on  the 
urinary  organs.  It  is  mainly  on  the  favourable  opinion  of  Sir  B. 
Brodie  that  the  reputation  of  the  medicine  rests.  By  that  eminent 
surgeon  it  has  been  used  with  advantage  in  complaints  of  the  urinary 
passages,  attended  with  mucous  or  purulent  discharges,  as  gonorrhoea, 
cystirrhoea,  etc.  He  believes  that,  while  it  modifies  the  character  of 
the  discharge,  it  also  lessens  the  irritability  of  the  organs. 

The  dose  of  the  powder  is  from  thirty  grains  to  a  drachm ;  but  the 
medicine  is  more  frequently  given  in  decoction  or  infusion. 

The  Infusion  (Ineusum  Pareir^,  Ud.,  Dub.)  is  made  in  the  pro- 
portion of  an  ounce  to  the  pint;  the  Decoction  (Decoctum  Pareir^, 
Lond.)  by  boiling  an  ounce  in  a  pint  and  a  half  of  water  to  a  pint. 
The  dose  is  one  or  two  fluidounces. 

An  Aqueous  Exract  (Extractum  Pareir^,  Lond.,  Ed.)  is  also 
officinal,  and  is  given  in  the  dose  of  from  ten  grains  to  half  a  drachm. 
Some  add  the  extract  to  the  infusion  and  decoction  to  increase  their 
strength. 

In  whatever  mode  exhibited,  the  medicine  may  be  advantageously 
combined,  in  cases  of  irritable  bladder,  with  one  of  the  narcotics,  as 
lactucarium,  hyosycamus,  or  conium. 
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V.  CANTHARIDES. 

CANTHARIS.  U.  S.,  Loncl,  Ed.,  Dub. 
Syn.  Spanish  Flies. 

The  proper  place  for  considering  the  subject  of  cantharides  gen- 
erally, will  be  among  the  epispastics.  I  shall  here  confine  myself  to 
its  eflfects  and  uses  as  an  internal  medicine. 

Effects  on  the  System.  Cantharides*  is  a  powerful  local  irritant, 
and  a  general  stimulant  to  the  circulation,  with  a  peculiar  disposition 
to  act  on  the  urinary  organs,  and  the  pelvic  viscera  generally.  In 
regard  to  its  topical  effects  and  uses,  I  shall  treat  of  it  with  the  epi- 
spastics. In  this  place,  we  are  concerned  with  it  only  as  an  internal 
remedy.  In  observing  the  operation  of  cantharides,  we  may  distin- 
guish two  sets  of  symptoms  mingled  together ;  those,  namely,  which 
result  from  its  direct  action  on  the  alimentary  mucous  membrane,  and 
those  which  follow  its  absorption.  The  reader  will  have  no  difiiculty 
in  discriminating  between  these  two  categories,  in  the  general  picture 
of  its  eifects  which  follows. 

When  given  in  moderate  doses,  no  obvious  impression  is  produced 
for  some  time,  unless  perhaps  a  feeling  of  warmth  in  the  throat  and 
stomach;  but,  after  a  few  repetitions  of  the  dose,  a  sense  of  heat  or 
uneasiness  is  felt  in  the  urethra,  with  a  disposition  to  micturate 
more  frequently  than  in  health,  some  increase  in  the  quantity  of 
urine,  and  perhaps  a  slight  excitation  of  the  genital  organs.  With 
a  longer  continuance  of  the  medicine,  or  an  increase  of  the  dose, 
these  phenomena  become  much  more  prominent.  There  is  now  a 
constant  disposition  to  pass  the  urine,  which,  instead  of  being  in- 
creased in  quantity,  is  often  much  diminished,  coming  away  in  a  few 
drops  at  each  effort,  and  often  very  high  coloured,  or  bloody.  Severe 
burning  or  cutting  pain  accompanies  the  discharge ;  there  is  a  con- 
stant uneasiness  in  the  course  of  the  urinary  passages ;  and  not 
unfrequently  violent  pains  are  experienced  in  the  small  of  the  back, 
in  the  groin,  and  down  the  thighs.  Dr.  Morel-Lavallee  has  ascer- 
tained that  the  urine,  under  these  circumstances,  contains  albumen, 
and  that  portions  of  false  membrane  are  sometimes  discharged  along 
with  it.  [Arch.  Gfen.,  5e  s6\,  viii.  533.)  The  rectum  is  sometimes 
involved,  and  the  sufferings  of  severe  tenesmus  are  added  to  those  of 

*  It  will  be  noticed  that  I  use  the  term  cantharides,  as  having  been  adopted  into 
the  English  language  as  a  name  for  the  medicine ;  and  in  this  capacity,  there  is  an 
obvious  convenience  in  considering  it  as  in  the  singular  number. 
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strangury.  The  irritation,  moreover,  often  extends  to  the  genitals, 
and  painful  priapism,  with  other  corresponding  phenomena,  are  in- 
duced. Occasionally,  too,  there  is  more  or  less  diaphoresis.  With 
these  local  phenomena,  the  pulse  is  rendered  more  frequent  and  tense, 
the  skin  hot,  the  breathing  hurried,  anorexia  comes  on,  more  or  less 
nervous  disturbance  is  experienced,  and  a  general  febrile  condition  is 
established.  These  phenomena  may  be  rapidly  produced  by  over- 
doses ;  but  they  may  all  occur  from  a  frequent  and  continued  repeti- 
tion of  the  ordinary  remedial  doses.  Beyond  these  effects,  the  opera- 
tion of  the  mbdicine  may  be  considered  as  poisonous. 

Poisonous  Effects.  The  phenomena  produced  by  poisonous  quan- 
tities of  cantharides  are  burning  pain  in  the  stomach,  nausea  and 
vomiting,  thirst,  dryness  and  constriction  of  the  throat  with  difficult 
deglutition,  sometimes  ptyalism,  fetid  smell  of  the  breath,  violent  grip- 
ings,  tenesmus,  bloody  stools,  exquisite  tenderness  of  the  abdomen, 
excruciating  pains  in  the  small  of  the  back,  loins,  and  hypogastric 
region,  incessant  disposition  to  micturate  with  the  discharge  of  a  few 
drops  of  blood,  intense  and  durable  priapism,  violent  uterine  irrita- 
tion in  women,  with  occasional  abortion  in  pregnancy,  and  inflamma- 
tion more  or  less  extensive  of  the  urinary  and  genital  apparatus, 
sometimes  attended  with  gangrene.  At  first  there  is  general  excite- 
ment of  the  circulatory  system ;  but,  after  a  time,  the  system  sinks, 
and  faintness,  feeble  pulse,  coldness  of  the  surface,  general  sweats, 
giddiness,  headache,  delirium  sometimes  furious,  convulsions  of  a 
tetanic  character,  and  coma  ensue.  Death  takes  place,  in  some 
cases,  from  the  intensity  of  the  inflammation  with  the  consequent 
gangrene ;  in  others,  apparently  from  the  poisonous  action  upon  the 
brain.  A  fatal  result,  according  to  Orfila,  has  taken  place  from  24 
grains  of  the  powdered  flies ;  and  very  threatening  symptoms  are 
known  to  have  ensued  from  a  fluidounce  of  the  tincture.  From  the 
experiments  of  Professor  SchrofT,  of  Vienna,  upon  rabbits,  it  appears 
that  the  fixed  oils,  given  along  with  cantharides,  hasten  its  fatal 
effects.  [B.  and  F.  3Iedico-Chirurg.  Rev.,  April,  1856,  Am.  ed.,  p. 
407.)  Upon  dissection,  the  marks  of  inflammation,  and  sometimes  of 
gangrene  are  to  be  seen  in  the  mucous  membrane  of  the  stomach  and 
bowels,  and  in  that  of  the  urinary  and  genital  organs,  and  of  con- 
gestion in  the  brain. 

Treatment  of  the  Poisoyiing.  This  consists  in  the  evacuation  of 
the  cantharides  by  emetics  and  cathartics;  with  the  free  use  of  de- 
mulcent drinks;  opiates  by  the  mouth  and  rectum;  and  measures 
calculated  to  obviate  inflammation,  as  bleeding,  leeching,  emollients, 
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the  warm  bath,  blistering,  and  the  antiphlogistic  regimen;  care  being 
taken  to  obviate  prostration  by  a  due  amount  of  nutriment. 

Mode  of  Operating.  The  symptoms  of  gastric  and  intestinal  irri- 
tation or  inflammation  are  probably  mainly  due  to  the  direct  action 
of  the  poison  as  swallowed;  those  exhibited  in  the  urino-genital  ap- 
paratus, and  the  nervous  system,  upon  its  influence  after  absorption. 
This  influence,  though  universally  irritant,  is  directed  especially  to 
the  urinary  and  genital  organs,  and  the  whole  contents  of  the  pelvis, 
including  the  rectum;  and  a  proof  of  this  is  that  the  same  efi"ects 
are  often  produced  by  the  external  application  of  the  flies,  though 
seldom  to  so  serious  an  extent.  It  is  uncertain  whether  the  nervous 
symptoms  are  owing  to  the  direct  influence  of  the  absorbed  poison 
upon  the  nervous  centres,  or  to  the  reaction  upon  these  of  the  inflam- 
mation in  the  alimentary  canal,  and  urino-genital  apparatus.  In 
favour  of  the  latter  opinion  is  the  circumstaiice,  that  they  generally 
do  not  make  their  appearance  until  some  time  after  the  others,  occa- 
sionally not  until  several  days  subsequent  to  the  introduction  of  the 
poison. 

There  is  very  great  difi"erence  of  susceptibility,  in  different  indivi- 
duals, to  the  influence  of  cantharides,  and  especially  in  relation  to  its 
effects  on  the  urinary  organs.  In  some,  strangury  is  always  induced 
by  very  small  doses  ;  in  others,  large  quantities  may  be  taken  with- 
out the  slightest  effect  of  the  kind. 

Therapeutic  Application.  Cantharides  was  employed  habitually 
by  the  ancient  Greek  and  Roman  physicians.  As  a  therapeutic 
agent,  it  is  now  mainly  used  in  reference  to  its  influence  on  the 
urinary  and  genital  organs. 

In  dropsy,  it  is  asserted  to  have  been  occasionally  given  with 
advantage  as  a  diuretic;  but  its  operation  in  this  way  is  too  un- 
certain to  be  relied  on  under  any  circumstances,  and,  in  many 
cases,  particularly  those  of  a  febrile  nature,  and  attended  with  active 
congestion  or  inflammation  of  the  kidneys,  it  is  positively,  and  very 
strongly  contra-indicated.  The  only  circumstances,  under  which  it 
would  be  appropriate  in  dropsy,  are  when  there  is  great  torpor  of  the 
kidneys,  without  the  least  evidence  of  vascular  excitement  in  the 
organ;  and  even  then  it  should  be  used  cautiously,  and  only  in  con- 
junction with  more  decided  diuretics. 

Its  most  beneficial  application  is  to  paralytic  or  very  debilitated 
states  of  the  urino-genital  apparatus,  in  which  it  is  often  useful.  It 
may  be  employed,  in  all  these  cases,  when  the  aff"ection  is  local  and 
functional,  or  when,  supposing  it  to  have  arisen  from  inflammation 
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in  the  parts,  or  from  lesions  of  the  nervous  centres,  there  is  reason 
to  believe  that  the  original  cause  has  ceased  to  act,  and  nothing  but 
the  debility  or  inability  remains.  The  special  affections  are  the  same 
as  those  already  mentioned  under  oil  of  turpentine  (see  jjage  615) ; 
namely,  retention  and  incontinence  of  urine,  the  former  dependent 
on  paralysis  or  weakness  of  the  muscular  coat  of  the  bladder,  the 
latter  on  the  same  condition  of  the  sphincters;  nocturnal  inconti- 
nence, in  which  it  is  among  the  most  efficient  remedies;  ^:>flra??/.S7's  of 
the  sphincter  of  the  rectum  or  of  the  rectum  itself;  obstinate  gleet 
and  leueorrhoea;  long-continued  cystirrhoea ;  some  cases  of  sperma- 
torrhoea, purely  the  result  of  debility;  impotence  and  sterility ;  and 
amenorrhcea. 

It  has  been  used  with  asserted  advantage  in  diabetes;  but  in  the 
true  disease  of  that  name,  characterized  by  saccharine  urine,  it  is 
wholly  useless  if  not  injurious.  In  certain  cases,  however,  of  sim- 
ple excessive  diuresis,  it  may  prove  useful,  like  the  oil  of  turpentine, 
when  the  affection  is  purely  functional,  and  especially  when  connected 
with  a  relaxed  or  atonic  state  of  the  kidneys. 

It  is  supposed,  when  circulating  through  the  tissues,  to  be  capable 
of  exercising  an  excitant  and  alterative  influence  upon  their  ultimate 
structure,  so  as  to  prove  useful  in  certain  very  obstinate  local  affec- 
tions, by  changing  the  nature  of  the  diseased  action.  Hence  it  has 
been  recommended  internally  in  old  and  indolent  ulcers,  and  espe- 
cially in  obstinate  cutaneous  eruptions.  In  the  latter  it  appears  to 
have  been  employed  by  the  ancients,  and,  in  recent  times,  has  been 
again  brought  into  notice  by  M.  Biett,  who  has  used  it  with  great 
success.  The  cases  to  which  it  is  applicable  are  the  scaly  affections, 
a,s  psoriasis  and  lepra,  and  eczema  and  impetigo  in  their  most  ad- 
vanced and  scaly  stage.  But  these  are  the  very  affections  in  which 
arsenic,  in  small  and  perfectly  safe  doses,  operates  usually  with  great 
effect,  and  without  the  unpleasant  symptoms  so  apt  to  result  from 
cantharides;  so  that  the  latter  is  comparatively  little  used. 

Cantharides  is  among  the  substances  which  have  been  employed  as 
prophylactics  against  hydrophobia ;  but  the  reader  need  scarcely  be 
informed  that,  in  the  present  state  of  our  knowledge,  it  would  be 
altogether  unjustifiable  to  rely  on  its  efficiency. 

The  dose  of  cantharides  is  from  half  a  grain  to  two  grains,  which 
may  be  given  morning  and  evening,  in  the  form  of  pill.  The  tinc- 
ture, however,  is  always  preferable,  as  it  does  not,  like  the  fly  in  sub- 
stance, come  undiluted  in  contact  with  the  coats  of  the  stomach.  The 
dose  of  it  is  from  fifteen  minims  to  a  fluidrachm;  the  latter  quantity 
containing  the  strength  of  nearly  two  grains  of  the  medicine,  when 
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the  tincture  is  prepared  according  to  the  U.  S.  officinal  directions.  It 
should  be  given  in  a  wineglassful  of  water,  or  some  demulcent  liquid. 


There  are  a  few  other  substances,  of  minor  importance,  which 
belong  to  the  stimulant  division  of  the  diuretics.  Of  these,  horse- 
radish, mustard,  and  garlic  merit  a  brief  notice. 

I.  HOUSE-RADISH. — Armoracia.  U.S.,  Lond.,  Ed. 

Horse-radish  is  the  root  of  Cocldeai'ia  Aniioracia,  an  herbaceous 
perennial  plant,  indigenous  in  Europe,  but  everywhere  cultivated  in 
gardens  for  culinary  purposes. 

The  fresh  root  is  long,  tapering,  often  branched,  white,  fleshy,  of 
a  strong,  pungent  odour  when  bruised,  and  a  hot,  biting,  sweetish 
taste.  These  properties,  as  well  as  its  medical  virtues,  it  imparts  to 
water  and  alcohol.  They  are  dependent  on  a  volatile  oil,  which  may 
be  separated  by  distillation  with  water.  This  oil  is  extremely  fugi- 
tive, being  dissipated  by  the  drying  of  the  root,  and  wholly  driven 
off  by  boiling.  It  is  supposed  to  be  formed  by  certain  reactions, 
similar  to  those  which  take  place  in  mustard,  to  which  the  reader  is 
referred,  among  the  rubefacients.  It  is  only  in  the  recent  state  that 
the  root  is  employed  in  medicine.  In  this  state,  it  may  be  kept  for 
a  long  time,  if  buried  in  dry  sand,  in  a  cool  place. 

3Iedieal  Effects  and  Uses.  Horse-radish  is  an  active  local  irri- 
tant, having  general  stimulating  properties,  with  a  disposition  to 
increase  the  secretions,  especially  that  of  urine.  Taken  into  the 
stomach,  it  stimulates  that  organ,  increasing  the  appetite,  and  invig- 
orating digestion;  and  is  much  employed  as  a  condiment  for  this 
purpose.  It  also  has  carminative  properties.  Its  volatile  oil  is 
absorbed,  and  stimulates  the  circulation,  and  the  emunctories  as  it 
escapes  through  them.  In  over- doses,  it  sometimes  causes  vomiting. 
In  medicine,  it  is  occasionally  used  as  a  diuretic  in  dropsy,  attended 
with  a  feeble  state  of  the  system,  impaired  digestion,  and  an  atonic 
condition  of  the  kidneys ;  but  chiefly  associated  with  other  diuretics. 
It  has  also  been  employed  in  cases  of  pals?/  and  chronic  rheumatism^ 
as  a  preventive  and  remedy  in  scurvy,  as  a  masticatory,  and  as  a 
remedy  in  hoarseness.  For  the  last-mentioned  purpose  it  was  used 
by  Dr.  Cullen,  who  gave  it  in  the  form  of  syrup,  to  be  slowly 
swallowed,  in  doses  of  one  or  two  teaspoonfuls.  The  dose  of  the 
root  in  substance  is  half  a  drachm  or  more.  It  may  be  given  scraped 
into  a  soft  mass,  or  well  bruised.  It  may  also  be  administered  in 
infusion. 

Infusion  of  Horse-radish  (Infusum  Armoracia,  U.  S.  ;  Infu- 
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SUM  ARMORACiiE  CoMPOSlTUM,  Lojid.)  is  prepared  b;y  macerating 
an  ounce  of  horse-radish,  and  the  same  quantity  of  bruised  mustard 
seeds,  in  a  pint  of  boiling  Avater.  The  dose  of  it  is  two  fluidounces, 
three  or  four  times  a  day. 

A  Compound  Spirit  of  Horse-radish  (Spiritus  Armoracle  Com- 
POSITUS,  Lond.)  is  directed  by  the  London  College  to  be  prepared 
by  distilling  proof  spirit  from  horse-radish,  orange-peel,  and  nut- 
meg. It  is  an  elegant  stimulant  diuretic,  and  may  be  added  to  diu- 
retic infusions  or  mixtures,  when  it  is  desirable  to  render  them  more 
stimulating  to  the  stomach,  the  system  generally,  and  the  kidneys. 
It  is  peculiarly  adapted  to  dropsical  affections  occurring  in  drunkards. 
The  dose  is  from  one  to  four  fluidrachms. 

II.  MUSTARD.  — SiNAPis.  U.S.,  Lond.,  Duh.  —  ^i'SAVl.  Ed. 

Of  mustard  I  shall  treat  at  large  with  the  rubefacients.  I  have 
already  considered  it  as  emetic  and  laxative.  (See  pages  453  and 
478.)  Its  general  effects  on  the  system  are  closely  analogous  to 
those  of  horse-radish;  being  stimulating  to  the  stomach,  circulation, 
and  emunctories,  especially  the  kidneys,  and  consequently  acting 
occasionally  as  a  diuretic.  In  this  capacity,  it  is  also  used  under 
the  same  circumstances;  and,  indeed,  is  generally  given  in  dropsy, 
associated  with  that  medicine,  in  compound  infusion.  (See  Infusion 
of  Horse-radish,  above.) 

A  convenient  form  for  the  administration  of  mustard  as  a  stimu- 
lating diuretic  is  that  of  mustard-tvltey,  made  by  boiling  an  ounce 
of  the  bruised  seeds  or  powder  in  a  pint  of  milk,  and  straining. 
The  dose  is  a  wineglassful,  several  times  a  day. 

A  compound  infusion  has  been  considerably  used  in  dropsy  with 
an  enfeebled  state  of  the  system,  prepared  by  macerating  in  four 
pints  of  hard  cider,  an  ounce,  each,  of  juniper  berries,  mustard  seeds, 
and  ginger  root,  all  well  bruised,  and  two  ounces,  each,  of  parsley 
root  and  horse-radish,  also  bruised.  The  dose  is  a  wineglassful,  four 
times  a  day,  gradually  increased  if  required. 

III.  GARLIC— Allium.  U.S.,  Ed. 

This  has  already  been  considered  as  a  nervous  stimulant.  When 
its  oil  is  absorbed,  it  passes  out  by  the  kidneys,  as  well  as  other 
emunctories,  and  sometimes  operates  with  considerable  activity  as  a 
diuretic.  It  may  be  used  in  dropsy,  under  the  same  circumstances 
as  horse-radish  and  mustard ;  and,  moreover,  in  cases  of  that  disease 
associated,  as  it  not  unfrequently  is,  with  chronic  bronchitis,  in  which 
garlic  sometimes  acts  usefully  as  a  stimulating  expectorant.  It  may 
be  administered  in  substance,  bruised,  or  in  the  form  of  syrup.  (See 
Allium,  i.  626.) 
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DIAPHORETICS   or  SUDORIFICS. 

Diaphoretics  are  medicines  which  increase  perspiration.  This 
secretion  is  always  going  on  in  health,  though,  in  consequence  of  the 
vaporization  of  the  liquid  at  the  moment  of  elimination,  it  is  ordi- 
narily insensible.  Any  one  may  convince  himself  of  this,  by  holding 
the  palm  of  his  hand  against  a  window-pane,  in  cold  weather.  The 
glass  quickly  becomes  covered  with  the  condensed  moisture.  Whether 
the  perspiration  shall  be  insensible,  or  sensible  in  the  form  of  sweat, 
depends  partly  on  its  quantity,  and  partly  on  the  condition  of  the 
atmosphere  in  relation  to  moisture  or  dryness.  When  the  air  is 
very  dry,  the  perspired  fluid  is  instantaneously  evaporated  after  ex- 
travasation, and,  though  possibly  in  considerable  quantity,  is  quite 
insensible.  On  the  contrary,  in  a  very  moist  condition  of  the  atmo- 
sphere, the  escape  of  the  perspiration  in  the  aeriform  state  may  be 
entirely  prevented,  and,  even  without  any  increase  of  secretion,  the 
surface  of  the  body  may  be  bathed  in  sweat.  There  is  consequently 
no  difference  in  the  function  in  these  two  opposite  states  of  the  sur- 
face; and  the  division  formerly  made  of  this  class  of  medicines  into 
diaphoretics  which  promote  the  insensible,  and  sudorifics  which  pro- 
mote the  sensible  perspiration,  is  without  any  foundation  in  fact. 

1.  3Iode  of  Operation. 

Diaphoretics  may  operate  either  by  stimulating  the  perspiratory 
function,  or  by  relaxing  the  vessels  of  the  surface,  or  by  both 
methods  jointly.  They  also  operate  by  increasing  the  flow  of  blood 
through  the  skin,  and  the  fulness  of  the  blood-vessels. 

1.  By  Stimulating  the  Perspiratory  Function.  The  true  func- 
tion of  perspiration  is  probably  performed  by  the  cell-structure  of 
the  sudoriferous  follicles,  and,  like  every  other  function,  is  capable 
of  being  excited  or  depressed  by  agents,  calculated  to  act  upon  the 
peculiar  susceptibilities  of  the  tissue  performing  it.  Certain  diapho- 
retics have  the  property  of  stimulating  the  secreting  tissue,  and  of 
thus  increasing  the  secretion.  It  is  not  impossible  that  such  a 
stimulation  may  be  exercised  sympathetically,  by  an  impression  first 
made  on  the  mucous  coat  of  the  stomach  or  elsewhere,  and  thence 
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transmitted  through  nervous  centres  to  the  skin.  I  dp  not  know 
any  medicine  of  which  this  mode  of  action  can  be  predicated  with 
certainty,  or  even  great  probability ;  but  heat  undoubtedly,  I  think, 
acts  in  this  way.     On  this  point  more  will  be  said  directly. 

The  probability  is,  that  all  the  diaphoretic  medicines  which  act 
by  stimulating  the  function,  do  so  directly  by  contact  with  the 
secreting  tissue,  to  which  they  are  conveyed  with  the  blood,  after 
having  been  absorbed.  There  are  certain  medicines  which  appear 
to  have  a  special  tendency  to  operate  upon  the  perspiratory  func- 
tion; or,  to  speak  more  precisely,  to  the  influence  of  which  this 
function  is  peculiarly  or  specially  susceptible.  These  medicines  are 
pre-eminently  diaphoretic.  There  are  others,  which,  in  consequence 
of  their  irritant  properties,  cannot  be  tolerated  in  the  circulation, 
and  are  thrown  off  indifferently  by  the  emunctories  intended  to  purify 
the  blood,  or  by  that  one  of  them  to  which  circumstances  particularly 
direct  their  action.  These  medicines  may  be  diaphoretic,  diuretic, 
or  purgative,  according  to  the  character  of  the  influences  with  which 
they  may  be  conjoined.  They  will  often  operate  powerfully  as 
diaphoretics,  when  aided  by  certain  states  of  the  system,  and  certain 
modes  of  administration.  As  the  skin  and  kidneys  are  the  chief 
emunctories  for  the  elimination  of  absorbed  and  unacceptable  matters 
in  the  blood,  the  substances  just  referred  to  usually  escape  through 
one  of  these  routes,  and,  in  doing  so,  stimulate  the  functions  respec- 
tively, and  consequently  produce  either  diaphoresis  or  diuresis. 
But,  as  previously  explained  in  the  general  observations  on  diuretics, 
there  is  a  certain  antagonism  between  these  functions,  through  which 
it  happens  that,  if  one  is  promoted  in  excess,  the  other  is  propor- 
tionably  diminished,  and  if  one  is  diminished,  the  other  is  promoted. 
Consequently,  medicines  are  seldom  decidedly  diaphoretic  and  diu- 
retic at  the  same  time.  It  has  been  before  stated  that  cold  has  a 
tendency  to  suppress  perspiration,  and  to  direct  action  to  the  kid- 
neys. The  medicines  now  referred  to  will,  therefore,  prove  diuretic 
when  cold  is  made  to  co-operate  with  them.  Heat,  on  the  contrary, 
has  the  direct  effect  of  determining  to  the  surface.  Hence  they  be- 
come diaphoretic  when  assisted  by  this  agent. 

There  is,  to  a  certain  extent,  a  similar  antagonism  between  the 
skin  and  the  bowels.  If  the  medicines  now  under  consideration  be 
given  conjointly  with  cathartics,  even  though  absorbed,  they  will 
often  aid  in  the  cathartic  effect  rather  than  operate  either  on  the 
skin  or  kidneys;  but,  combined  with  opium,  which  restrains  catharsis. 
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while  it  stimulates  tlie  perspiratory  function,  tliey  will  prove  power- 
fully diaphoretic,  especially  if  assisted  by  warmth. 

2.  By  Relaxing  tlie  Vessels  of  the  SJcin.  There  is  certainly  a 
great  difference,  at  different  times,  in  the  vital  cohesion  or  tone  of 
the  small  blood-vessels,  according  to  the  varying  influences  to  which 
they  are  exposed,  which  very  much  affects  the  amount  and  rapidity 
of  the  transpiration  through  them  of  the  watery  portion  of  the  blood. 
With  their  healthy  degree  of  tone  or  firmness,  only  such  an  amount 
of  liquid  escapes  as  is  necessary  to  give  due  softness  and  lubricity  to 
the  tissues.  When,  however,  they  become  feeble  and  relaxed,  the 
watery  parts  of  the  blood  pass  through  them  with  little  resistance, 
and  often  in  great  abundance.  Hence  the  copious  night-sweats  of 
debility,  occurring  when,  in  consequence  of  sleep,  the  organic  func- 
tions are  in  their  lowest  state  of  activity.  Hence,  too,  the  cold 
sweats  with  which  the  body  is  often  bathed  in  the  last  stage  of  vital 
prostration.  Now,  whatever  agency,  in  the  state  of  health,  produces 
a  similar  relaxation  of  the  cutaneous  vessels,  may  occasion  a  similar 
transudation  of  liquid,  and  thus  act  as  diaphoretics.  All  nauseating 
substances  have  this  property.  Nothing  is  probably  so  relaxing  to 
the  surface  as  extreme  nausea.  Hence  the  nauseating  emetics  are 
all,  in  certain  doses,  diaphoretic.  It  is  not,  however,  the  proper 
secretory  function,  or  the  activity  of  the  sudoriferous  cells,  which 
they  promote ;  but  only  the  exosmotic  transpiration.  Nevertheless, 
they  are  often  equally  efficient  as  remedies. 

If,  with  the  relaxed  condition  of  the  capillaries  or  small  blood- 
vessels just  referred  to,  there  be  a  more  rapid  current  of  blood 
through  the  vessels,  or  a  greater  distension  of  them,  the  transpira- 
tion must  be  increased,  because  the  proportion  of  liquid  from  which 
it  proceeds  in  a  given  time  is  increased.  Hence  the  night-sweats 
of  phthisis  and  other  states  of  debility  are  usually  greatest,  when, 
along  with  a  certain  amount  of  relaxation,  there  is  a  frequent  pulse. 
If,  then,  one  of  the  nauseating  and  relaxing  diaphoretics  be  accom- 
panied with  some  influence  which  shall  increase  the  flow  of  blood 
through  the  vessels,  or  the  bulk  of  liquid  in  them,  its  action  will  be 
greatly  promoted.  In  this  way,  in  part,  may  be  explained  the 
powerful  diaphoretic  influence  of  Dover's  powder;  the  opium  stimu- 
lating the  movement  of  the  blood  through  the  capillaries,  while  the 
ipecacuanha  relaxes  their  coats. 

In  the  febrile  state,  the  skin  is  usually  hot  and  dry,  while  the 
blood  flows  through  it  more  copiously,  and  more  rapidly  than  in 
health.     The  tissue  is  excited  beyond  the  point  at  which  it  can  per- 
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form  the  function  of  perspiration.  The  effect  is  only  in  obedience 
to  the  universal  law,  that  a  moderate  stimulation  increases  function, 
a  greater  deranges  it,  and  a  still  greater  diminishes  or  suspends  it. 
The  last  condition  is  present  in  the  state  of  fever  alluded  to.  It  is 
not  only  the  cell-function  that  is  suppressed,  but  the  transpiratorj 
also,  in  consequence  of  the  tension  of  the  vascular  coats  under  the 
excessive  irritation.  Now  all  that  is  wanting,  in  such  a  case,  is  to 
reduce  the  excitement  to  the  first  condition  above  mentioned,  that, 
namely,  at  which  function  is  increased ;  and  copious  perspiration  will 
take  place.  The  follicles  will  secrete,  and  the  vessels  transpire, 
beyond  the  mean  amount.  Hence,  refrigerating  and  relaxing  sub- 
stances are  powerfully  diaphoretic  in  the  febrile  state.  Tartar  emetic 
and  citrate  of  potassa  operate  partly  in  this  way;  and  a  draught  of 
cold  water,  or  sponging  the  surface  with  cool  liquids,  by  which  the 
excitement  is  reduced,  are  often  followed  by  a  gentle  perspiration. 
A  warm  bath,  or  sponging  with  warm  water,  has  a  similar  effect  by 
the  direct  relaxing  influence  of  the  moisture. 

3.  By  the  Two  3Iethocls  Jointly.  Some  medicines  combine  the 
two  modes  of  action  above  considered.  They  at  once  stimulate  the 
cell-function  by  which  they  are  eliminated,  and  relax  the  coats  of 
the  vessels  so  as  to  favour  transudation.  The  antimonials  and 
ipecacuanha  may  be  supposed  to  act  in  this  way.  By  a  slight  nau- 
seating impression  on  the  stomach,  scarcely  sensible  to  the  patient, 
they  sympathetically  relax  the  vessels ;  while,  by  entering  the  cir- 
culation, and  coming  into  contact  with  the  sweat-producing  cells, 
they  stimulate  them  into  greater  activity.  If  now,  some  influence 
be  added  which  will  augment  the  rapidity  of  the  flow  of  blood  in 
the  part,  and  fill  the  vessels  beyond  the  normal  degree,  the  effect  is 
still  further  augmented.  Such  an  influence  is  obtained  by  the  addi- 
tion of  opium,  the  application  of  warmth,  and  the  free  use  of  water. 

4.  By  Filling  the  Cutaneous  Vessels.  Little  more  need  be  said 
upon  this  method  of  producing  diaphoresis  than  what  has  been  above 
incidentally  stated.  No  fact  in  physiology  is  better  established, 
than  that  distension  of  the  vessels  favours  the  elimination  of  their 
contents.  This  condition  is  produced  by  the  free  use  of  drinks, 
which  are  absorbed  almost  as  rapidly  as  swallowed.  But  it  is  the 
whole  general  circulation  that  is  affected.  If  circumstances  call 
some  one  eliminating  function  into  especial  action,  it  is  through 
this  that  the  liquid  escapes.  Warmth  directs  to  the  skin.  Hence 
the  drinking  of  warm  or  hot  water  is  a  powerful  promoter  of  per- 
spiration. 
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5.  Increased  Rapidity  of  the  Current.  This  also  lias  been  inci- 
dentally mentioned  as  among  the  influences  promotive  of  the  per- 
spiratory function.  More  blood  is  offered  in  a  given  time  to  the 
cells,  which  are  also  excited  by  its  presence;  while  the  transuding 
process  must  go  on  with  proportionate  increase  of  rapidity,  if  the 
tonicity  of  the  vascular  coats  is  not  augmented.  Hence,  simple 
stimulation,  directed  especially  to  the  skin,  often  produces  a  power- 
ful diaphoretic  effect,  if  kept  within  due  bounds.  Beyond  a  certain 
point,  it  will  derange  or  check  the  function.  Hence  the  additional 
efficiency  given  to  water  by  heat  and  gently  stimulating  substances, 
such  as  the  milder  aromatics.  Hot  herb  teas  are  notorious  for  their 
powerful  diaphoretic  action.  Balm,  the  mints,  sage,  catnep,  chamo- 
mile, and  eupatorium,  given  in  hot  infusion,  while  the  patient  is  kept 
warm  in  bed,  operate  very  efficiently  in  this  way;  and  are  often 
given  with  advantage  at  the  commencement  of  certain  inflammatory 
affections,  particularly  catarrh  and  rheumatism. 

2.   Therapeutic  Effects. 

1.  Diaphoretics  are  often  useful  by  relieving  the  heat  and  dryness 
of  the  surface,  which  is  so  common  in  febrile  diseases,  whether 
idiopathic  or  symptomatic,  and  which  operates  injuriously  upon  the 
disease  by  an  irritant  reaction  on  the  system.  Upon  this  principle 
alone,  were  there  no  other  ground  for  their  use,  they  would  prove 
beneficial  in  all  cases  of  fever  with  a  hot,  dry  skin. 

2.  They  deplete  from  the  blood-vessels,  &nd  sometimes  very  copi- 
ously. It  is  not  only  the  watery  parts  of  the  blood  that  are  carried 
off  under  their  influence,  but  the  salts,  and,  to  a  certain  extent,  the 
organic  constituents  also.  Hence,  copious  sweating  is  very  debili- 
tating. Every  one  knows  how  exhausting  to  the  strength  are  the 
night-sweats  of  hectic  and  of  convalescence.  From  this  effect  of 
diaphoretics,  they  may  often  be  serviceably  employed  in  inflamma- 
tory and  febrile  diseases,  in  which  the  blood  is  too  rich,  and  the  gen- 
eral condition  of  the  system  sthenic. 

3.  Diaphoretics  piromote  absorption  by  their  depletory  influence, 
and  on  this  principle  are  sometimes  used  very  happily  in  dropsy.  I 
have  known  severe  dropsy  to  yield  to  this  class  of  medicines,  after 
diuretics  had  been  employed  without  effect. 

4.  They  act  revulsively  towards  the  surface  of  the  body  from  the 
interior  organs.  In  this  way,  they  are  useful  in  all  the  interior  in- 
flammations and  vascular  irritations ;  but  are  especially  efficacious 
in  inflammatory  conditions  of  the  mucous  and  serous  tissues,  as  in 
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bronchitis,  enteritis,  dysentery,  2^^^'itonitis,  etc.  It  is  pit)bably  upon 
this  principle,  partly,  that  they  act  favourably  in  the  different  forms 
of  rheumatism.  In  morbid  diuresis  and  in  diarrhoea,  they  also  act 
favourably  by  diversion  to  the  surface,  and  substituting  one  discharge 
for  another.  In  eruptive  affections,  whether  febrile  or  not,  diapho- 
retics sometimes  serve  an  excellent  purpose,  upon  this  principle  of 
derivation,  by  inviting  a  retarded  or  repelled  eruption  to  the  surface, 
and  thus  relieving  internal  irritation. 

5.  They  eliminate  noxious  matters  from  the  blood,  and  may  often 
possibly  operate  usefully  in  this  way,  when  given  to  meet  other  indi- 
cations. Little,  however,  is  known  with  certainty  on  this  point.  It 
is  probable  that  they  act  usefully  upon  this  depurating  principle,  in 
gout,  rheumatism,  and  various  idiopathic  fevers.  In  calculous  affec- 
tions, also,  when  acid  in  the  circulation  may  dispose  to  deposition  of 
uric  acid  in  the  urine,  it  is  possible  that  diaphoretics  may  prove  use- 
ful, by  eliminating  the  offending  matter  through  the  skin. 

6.  Certain  diseases  show  a  tendency  to  pass  off  with  copious 
sweating.  It  has  been  thought  that  nature  might  be  advantageously 
imitated  by  the  use  of  diaphoretics,  and  an  earlier  solution  of  the 
disease  thus  obtained,  than  if  it  were  left  to  its  ordinary  course. 
There  is  probably  some  ground  for  this  supposition.  In  miasmatic 
fevers,  I  have  little  doubt  that  we  may  thus  often  lessen  the  dura- 
tion, and  effect  a  more  complete  solution  of  the  paroxysms ;  convert- 
ing an  almost  continuous  fever  into  a  distinct  remittent,  a  remittent 
into  an  intermittent,  and  a  doubtful  intermittent,  with  long  parox- 
ysms, into  one  in  which  the  apyrexia  is  more  complete,  and  the 
paroxysms  shorter. 

7.  It  sometimes  happens  that  the  skin  falls  into  an  inactive  or 
torpid  state,  and  ceases  to  perform  its  function  properly;  in  conse- 
quence of  which,  the  blood  may  become  impure,  and  various  internal 
irritations,  whether  of  a  vascular  or  nervous  character,  may  arise. 
There  is  here  an  obvious  indication  for  the  use  of  diaphoretics,  and 
especially  those  of  a  somewhat  stimulating  character.  It  is  in  this 
way,  probably,  in  part,  that  the  stimulating  diaphoretics  prove  use- 
ful in  chronic  rheumatism,  scrofula,  secondary  syphilis,  and  other 
cachectic  conditions  of  the  system. 

3.  Mministration. 

If  copious  perspiration  be  desired,  the  patient  should  be  confined 
to  bed,  and  clothed  with  light  flannel  or  other  woollen  tissue  next 
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the  skin,  or  placed  between  woollen  blankets.  The  reason  for  this 
is  that  wool,  on  account  of  its  slow  power  of  conduction,  prevents 
the  rapid  escape  of  heat,  and  obviates  danger  from  accidental  ex- 
posure of  the  surface,  and  premature  checking  of  the  perspiration. 

If  the  pulse  be  full  and  strong,  and  the  general  excitement  con- 
siderable, it  will  usually  be  advisable  to  precede  the  diaphoretic  by 
measures  calculated  to  diminish  plethora,  and  reduce  action,  so  as 
both  to  favour  the  absorption  of  the  medicine,  and  to  bring  the  cu- 
taneous excitation  down  to  the  secreting  point.  For  this  purpose, 
the  appropriate  measures  are  bleeding,  when  called  for  also  by  other 
considerations,  the  saline  purgatives,  the  antimonials  with  a  view  to 
their  sedative  influence,  and  a  low  diet. 

If  it  be  desired  that  the  diaphoretic  should  act  profusely,  it  ought 
to  be  accompanied  with  warm  diluent  drinks,  as  balm  tea,  hot  lemon- 
ade, hot  molasses  and  water,  etc.,  or  some  one  of  the  gently  stimu- 
lating infusions  already  mentioned. 

During  the  continuance  of  the  diaphoresis,  purgation  and  diuresis 
should,  as  a  general  rule,  be  avoided,  and,  if  existing,  should  be  sup- 
pressed by  appropriate  measures,  as  by  warmth  in  reference  to  the 
latter,  and  by  opiates  in  reference  to  both. 


HEAT  AND  WATER  AS  DIAPHORETICS. 

The  reader  is  already  familiar  with  the  effect  of  heat  in  promoting 
perspiration.  Why  this  power  should  have  been  given  to  it,  will  be 
rendered  obvious  by  a  moment's  consideration.  Heat  above  the 
normal  standard  is  injurious  to  the  system,  and  must  be  abated. 
Perspiration,  through  the  evaporation  of  the  liquid  upon  the  sur- 
face, at  the  moment  of  elimination,  and  the  consequent  absorption 
of  free  heat  in  the  vapour,  has  the  effect  of  reducing  or  keeping 
down  the  temperature  of  the  surface,  and  secondarily  of  the  system 
at  large.  Now,  the  perspiratory  function  has  been  made  such,  in  its 
susceptibilities,  as  to  feel  and  respond  to  the  influence  of  heat, 
whether  applied  directly  to  the  skin,  or  operating  on  it  through  the 
nervous  centres,  from  any  other  point  of  accumulation,  especially 
the  stomach.  Hot  water,  therefore,  taken  into  the  stomach,  imme- 
diately brings  on  perspiration  through  this  sympathetic  action. 
When  employed,  however,  as  a  diaphoretic  agent,  it  is  important 
not  to  use  it  in  excess,  as  otherwise  we  may  overshoot  the  mark, 
and  entirely  suppress  the  function  of  the  skin  by  over-excitement. 
In  a  state  of  health,  there  is  scarcely  any  supportable  degree  of 
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heat  which  will  not  cause  perspiration  ;  but,  when  the  s]<in  is  already 
hot  and  dry,  as  in  fever,  the  addition  of  heat  will  often  only  serve 
to  aggravate  the  affection. 

Exercise  ordinarily  promotes  perspiration.  This  happens  in  part 
because  the  current  of  blood  is  transmitted  more  rapidly  through  the 
skin;  but  the  chief  cause  is  probably  the  generation  of  heat,  which, 
if  in  excess,  promotes  perspiration  in  order  that  it  may  be  reduced  to 
the  just  point. 

Dry  heat  will  generally  produce  a  diaphoretic  effect;  but  this  is 
much  increased  by  the  conjoint  agency  of  moisture.  Water  favours 
diaphoresis  by  its  relaxing  influence  upon  the  coats  of  the  vessels,  and, 
when  taken  internally,  by  adding  to  the  volume  of  the  blood.  It, 
therefore,  brings  quite  different  agencies  in  aid  of  the  heat,  which 
operates  only  by  increasing  the  current  through  the  vessels,  and 
immediately  stimulating  the  function  of  the  sudoriferous  follicles. 
There  are  consequently  few  influences  more  powerfully  diaphoretic 
than  that  exercised  by  a  combination  of  heat  and  water. 

Of  the  different  modes  of  applying  heat,  whether  moist  or  dry, 
internally  or  externally,  suflScient  has  been  said  either  above,  or 
under  the  head  of  the  diffusible  stimulants,  to  which  the  reader  is 
referred.  (See  vol.  i.,  p.  494  to^:).  507.) 

Therapeutic  ApiJlication.  Moist  heat  is  often  highly  advantageous 
as  a  diaphoretic,  at  the  very  commencement  of  various  inflammations, 
before  the  disease  has  become  firmly  fixed,  or  the  febrile  phenomena 
fully  developed.  This  remark  is  especially  true  of  catarrhal  and 
anginose  affections,  and  acute  or  subacute  rheumatism.  It  is  usually 
employed  in  such  cases  internally,  in  the  form  of  hot  teas,  given  at 
bedtime;  but  is  equally  effectual  when  externally  used,  as  by  a  va- 
pour bath.  Care,  however,  is  always  necessary,  in  these  cases,  to 
avoid  exposure  to  the  cold  next  morning.  I  have  known  serious 
internal  inflammation  result  from  a  neglect  of  this  caution. 

In  chronic  injlammation,  and  especially  in  chronic  rheumatism, 
the  sudorific  influence  of  either  dry  or  moist  heat,  externally  em- 
ployed, is  often  extremely  serviceable.  It  may  be  used  also  in 
chronic  gout  and  chronic  jjarali/sis;  and,  in  chronic  shin  affections, 
it  is  among  the  most  efficacious  remedies. 

It  may  be  employed  also  to  hasten  the  appearance  of  eruptions, 
and  to  invite  the  return  of  those  which  have  been  repelled. 

In  chronic  enteritis,  diarrhoea,  and  dysentery,  chronic  calculous 
affections  connected  with  the  deposition  of  uric  acid,  obstinate  drop- 
vies  especially  when  dependent  on  disease  of  the  kidneys,  and  all 
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cases  of  obscure  disease,  in  wlucli  the  existence  of  a  poison  in  the 
blood  may  be  suspected,  -which  there  may  be  a  hope  of  eliminating 
by  the  skin,  indications  are  offered  for  the  use  of  this  remedy. 


The  diaphoretics  may  be  arranged  in  three  divisions,  each  char- 
acterized by  distinctive  properties;  1.  the  nauseating,  2.  the  refrig- 
erant, and  3.  the  stimulating  or  alterative. 

1.  Nauseating  Diaphoretics. 

All  emetic  substances,  which  have  the  nauseating  property  in  any 
considerable  degree,  are  capable  of  operating  as  diaphoretics.  In 
the  condition  of  nausea,  as  explained  in  the  preceding  general  obser- 
vations, there  is  a  universal  relaxation  of  the  cutaneous  capillaries,  by 
which  the  watery  parts  of  the  blood  are  permitted  to  ooze  through 
their  coats,  constituting  perspiration.  Whether  this  transudation  is 
a  mere  mechanical  process,  or  regulated  in  some  measure  by  the 
vital  force,  is  a  question  which  it  would  not  be  easy  to  solve;  but 
this  fact  is  evident,  that  it  is  not  the  unaltered  liquor  sanguinis  that 
exudes,  for  the  liquid  neither  coagulates  spontaneously  like  fibrin, 
nor  with  the  aid  of  heat  like  albumen.  It,  therefore,  undergoes  some 
modification  in  its  passage,  which  is  probably  OAving  to  the  influence 
of  the  membranous  tissue  through  which  it  oozes ;  but  whether  this 
influence  is  physical  or  vital  has  not  been  determined.  Whatever 
may  be  the  fact  in  this  respect,  the  exudation  appears  to  be  quite 
distinct  from  the  process  by  which  the  follicular  cells  elaborate  the 
proper  perspiratory  secretion. 

But  these  medicines  will  often  produce  a  diaphoretic  effect  in  doses 
insufficient  to  cause  any  sensible  nausea.  It  is  probable,  neverthe- 
less, that  they  still  exercise  on  the  nervous  centres  a  degree  of  the 
same  influence,  which,  though  not  strong  enough  to  give  rise  to  the 
positive  sensation  of  nausea,  may  occasion,  in  a  slighter  degree,  the 
relaxation  of  surface  characteristic  of  the  nauseating  influence. 

There  is,  however,  an  additional  method  in  which  some,  if  not  all 
of  the  nauseating  diaphoretics  operate.  The  perspiratory  effect  first 
mentioned  results  from  a  sympathetic  impression  made  on  the  sur- 
face through  the  nervous  centres.  That  now  referred  to  proceeds 
from  their  absorption,  and  direct  excitant  influence  on  the  proper 
secretory  structure  of  the  skin.  I  have  no  doubt  that  tartar  emetic 
at  least  operates  in  this  double  way. 

Though  all  the  nauseating  medicines  are  diaphoretic,  there  are  only 
two  which  are  much  used  in  this  country,  namely,  tartar  emetic,  and 
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ipecacuanha.  The  other  preparations  of  antimony  aj'e  sometimes 
employed,  especially  in  Europe;  and  American  practitioners  occa- 
sionally resort  to  our  indigenous  emetics,  as  sanguinaria  and  lobelia; 
but  all  the  advantages  that  are  aiForded  by  these  substances  as 
diaphoretics  can  be  equally  obtained  from  the  two  first  mentioned, 
to  which  I  shall  confine  my  observations.  For  all  that  is  necessary 
to  be  known  in  relation  to  the  other  antimonials,  the  reader  is  re- 
ferred to  the  article  on  the  preparations  of  antimony,  under  the 
arterial  sedatives  (ii.  77);  and  lobelia  and  sanguinaria  will  be  found 
described  among  the  emetics. 

I.  TARTRATE  OF  ANTIMONY  AND  POTASSA. 

ANTIMONII  ET  POTASSiE  TARTRAS.  U.S. 
Syn.  Tartar  Emetic. 

The  mode  of  preparing  this  substance,  its  properties,  effects  on 
the  system,  and  therapeutic  applications  as  an  arterial  sedative,  have 
been  already  fully  considered  (ii.  55).  It  is  now  to  be  treated  of 
only  as  a  diaphoretic.  In  this  capacity,  it  is  applicable  to  all  cases 
of  febrile  and  inflammatory  disease,  in  which  there  is  a  sthenic  con- 
dition of  system,  without  irritability  of  the  stomach,  or  inflammation 
of  the  small  intestines.  There  might  be  danger,  in  this  condition  of 
the  stomach  and  bowels,  that  it  would  add  injuriously  to  the  existing 
irritation  by  its  contact  with  the  membrane.  Dysentery  is  not  ex- 
cepted from  the  general  rule;  because  the  medicine  is  probably,  in 
great  measure,  or  wholly  absorbed  before  it  reaches  this  part  of  the 
alimentary  canal.  In  a  typhoid  state  of  fever,  even  though  accom- 
panied with  a  hot  dry  skin,  I  would  not  recommend  it,  as  I  should 
apprehend  that  it  might  still  further  injure  the  blood  already  im- 
paired, and  aid  in  depressing  the  already  too  much  depressed  forces 
of  the  system.  It  is  especially  contra-indicated  in  entei'ie  or  typlioid 
fever^  not  only  by  its  depressing  property,  but  by  its  probable  irri- 
tant action  on  the  diseased  ileum. 

The  dose  of  tartar  emetic,  as  a  diaphoretic,  is  from  one-twelfth  to 
one-quarter  of  a  grain ;  one-sixth  or  one-eighth  being  the  usual  quan- 
tity employed.  The  dose  should  be  repeated  every  hour,  two,  or 
three  hours.  Should  it  nauseate  in  these  doses,  they  may  be  dimin- 
ished; should  it  produce  no  effect  whatever,  they  may  be  gradually 
and  cautiously  increased.  Not  unfrequently  the  antimonial  disturbs 
the  bowels ;  in  which  case  a  little  laudanum,  or  other  preparation  of 
opium,  may  be  given  with  it.     The  medicine  is  best  administered 
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dissolved  in  water.  Antimonial  wine  may  be  substituted,  if  the 
watery  solution  cannot  be  had.  From  twenty  minims  to  a  flui- 
drachm  is  the  diaphoretic  dose  for  an  adult. 


II.  IPECACUANHA.  U.  S.,  Loncl,  Ed.,  Dub. 

For  a  general  account  of  ipecacuanha  the  reader  is  referred  to  the 
emetics  (ii.  443).  As  a  diaphoretic  it  is  very  seldom  given  alone, 
and,  when  thus  given,  is  not  capable  of  producing  any  considerable 
effect,  unless  in  doses  which  would  discompose  the  stomach.  I  am, 
however,  in  the  habit  of  using  it  in  cases  in  which,  without  producing 
copious  diaphoresis,  it  is  desirable  to  keep  the  skin  in  a  soft,  rather 
moist  state.  In  the  second  stage  of  enteric  or  typhoid  fever,  com- 
mencing about  the  ninth  day,  when  the  mouth  and  surface  of  the 
body  are  disposed  to  be  dry,  and  the  secretions  generally  are  defi- 
cient, and  in  analogous  conditions  in  other  fevers,  I  am  in  the  habit 
of  giving  very  small  and  frequently  repeated  doses,  conjoined  with 
small  doses  of  the  blue  mass.  One  grain  of  the  mercurial,  with  one- 
sixth  or  one-eighth  of  a  grain  of  ipecacuanha,  may  be  given  every 
two  hours,  till  some,  effect  on  the  mouth  is  evinced,  or  occasion  for  its 
use  ceases.  The  ordinary  full  diaphoretic  dose  is  a  grain,  to  be  re- 
peated every  four,  six,  or  eight  hours.  If  it  nauseate  in  this  quan- 
tity, the  dose  may  be  diminished,  and  repeated  more  frequently. 

Ipecacuanha  and  Opium. — Conjoined  with  opium,  ipecacuanha 
acquires  great  diaphoretic  powers,  which  render  this  compound  a 
most  valuable  medicine  in  numerous  diseases.  Some  have  supposed 
that  but  little  of  the  power  of  this  mixture  is  due  to  the  ipecacu- 
anha; the  opium  being,  in  their  opinion,  the  main,  or  almost  exclu- 
sive diaphoretic  ingredient.  But  I  am  convinced  that  this  is  an  error. 
Opium  certainly  will  sometimes  act  with  considerable  energy  as  a 
diaphoretic;  but  it  very  often  fails,  and  cannot  alone  be  relied  on. 
The  addition  of  ipecacuanha  is  essential  to  the  full  diaphoretic  effect; 
and  powers  are  evolved  by  the  combination  which  neither  ingredient 
alone  would  exercise.  This  will  be  obvious  when  its  method  of  oper- 
ating is  considered.  Opium  stimulates  the  capillary  circulation,  and 
has  some  excitant  effect  on  the  proper  perspiratory  function ;  ipe- 
cacuanha relaxes  the  coats  of  the  vessels  so  as  to  keep  them  within 
the  transuding  point,  while  it  also  stimulates  the  proper  function;  if 
now  warm  drink  be  added  to  fill  the  blood-vessels,  we  have  a  combi- 
nation of  all  the  most  powerful  diaphoretic  influences. 
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The  stimulant  and  narcotic  properties  of  the  opium  limit  the  em- 
ployment of  this  combination.  It  is  true  that  these  properties  are 
somewhat  modified  by  the  ipecacuanha,  so  as  to  render  the  prepara- 
tion applicable  where  we  might  hesitate  to  employ  opium  alone;  but 
still  they  are  by  no  means  annihilated;  and  it  would  not  be  proper 
to  administer  the  medicine  in  states  of  the  highest  inflammatory 
excitement,  with  a  full,  strong  pulse,  nor  in  others  in  which  there 
might  be  active  congestion  or  inflammation  of  the  brain.  In  all  such 
cases,  the  excitement  should  be  lowered  by  depletory  measures,  and 
the  cerebral  symptoms  removed,  before  venturing  upon  this  dia- 
phoretic. 

Therapeutic  Application.  The  combination  of  opium  and  ipecacu- 
anha is  peculiarly  applicable  to  inflammatory  complaints,  after  the 
reduction  of  excitement.  It  operates  beneficially  by  revulsion  to  the 
surface,  depletion,  the  relief  of  pain,  and  the  quieting  of  nervous 
irritation,  which  always  forms  an  essential  part  of  every  inflamma- 
tion. It  is  especially  useful  when  the  inflammation  is  complicated 
with  typhoid  phenomena.  In  all  these  affections,  it  is  very  often 
associated  with  calomel  or  other  preparation  of  mercury;  which  is 
usually  indicated,  if  at  all  required  in  the  case,  at  the  same  stage. 

It  is  unnecessary  to  particularize  the  several  phlegmasise  in  which 
the  combination  may  be  used.  It  may  be  given  in  all,  with  the  excep- 
tion of  those  of  the  brain,  and  of  the  bronchial  mucous  membrane, 
in  which  it  is  generally  contra-indicated,  especially  before  free  expec- 
toration has  taken  place,  by  the  effect  of  opium  in  checking  the 
bronchial  secretion.  But  those  to  which  it  is  most  applicable  are 
mucous  enteritis,  dysentery,  and  peritonitis.  As  a  general  rule,  it 
may  be  given  every  night  at  bedtime,  after  the  third  day  of  the  dis- 
ease, if  the  patient  has  been  duly  depleted.  In  typhoid  cases,  it 
may  be  given  earlier. 

In  acute  rheumatism,  it  is  one  of  the  remedies  most  relied  on. 
After  a  few  days  appropriated  to  the  requisite  depletory  measures,  a 
full  dose  may  be  given  every  eight,  six,  or  four  hours,  so  as  to  sustain 
a  steady  diaphoretic  and  anodyne  eff'ect.  In  this  complaint,  also,  it 
is  very  advantageously  associated  with  calomel  with  a  view  to  mercu- 
rialism,  if  the  disease  do  not  show  a  disposition  to  enter  into  conva- 
lescence in  eight  or  ten  days. 

In  gout  it  is  often  useful,  in  the  full  dose,  given  at  bedtime. 

In  the  course  of  the  idiopathic  fevers,  when  associated  with  disor- 
dered nervous  phenomena,  especially  want  of  sleep,  it  may  often  be 
advantageously  given  at  night,  when  not  contra-indicated  by  too  high 
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arterial  excitement,  or  vascular  irritation  of  the  brain.  In  these 
fevers,  when  of  the  low  or  typhoid  character,  it  is  an  excellent  rem- 
edy, exhibited  as  a  stimulant  and  diaphoretic,  in  small  doses,  at  regu- 
lar intervals,  through  the  twenty-four  hours. 

It  is  one  of  the  most  efficacious  remedies  in  diarrhoea,  after  the 
bowels  have  been  disembarrassed  of  any  irritating  matter,  and  in 
the  various  hemorrhages,  especially  the  uterine,  when  not  attended 
with  arterial  excitement. 

In  some  cases  of  dropsy,  which  have  failed  to  yield  to  diuretics 
and  purgatives,  recourse  may  be  had  to  this  combination,  which,  by 
the  profuse  perspiration  it  produces,  promotes  absorption.  It  should 
be  given  every  four,  six,  or  eight  hours,  so  as  to  sustain  a  constant 
and  powerful  effect,  which  should,  moreover,  be  aided  by  the  hot  bath. 
I  have  seen  dropsy  of  the  most  obstinate  character  yield  completely 
to  this  treatment. 

Administration.  The  full  dose  is  a  grain,  each,  of  ipecacuanha 
and  opium  ;  which,  when  the  object  is  to  sustain  a  constant  impres- 
sion, may  be  repeated  every  six  or  eight  hours,  or  even  more  fre- 
quently. Sometimes  advantage  will  be  found  from  dividing  the  dose, 
and  repeating  it  more  frequently.  Very  often  the  medicine  is  given 
only  at  bedtime ;  other  remedies  being  used  during  the  day.  Some- 
times, when  the  Indication  for  its  use  is  decided,  but  the  stomach 
irritable,  it  may  be  exhibited  in  double  the  ordinary  dose  by  enema. 
If  given  alone,  or  with  calomel,  the  mixture  is  best  administered  in 
the  form  of  pill;  but  a  very  frequent  mode  of  exhibition  is  that  of 
the  powder  of  ipecacuanha  and  opium,  or  Dover's  powder. 

POWDER  OF  IPECACUANHA  AND  OPIUM.  —  PuLVIS  IPE- 
CACUANHA ET  Opii.  U.S.  —  PuLvis  Ipecacuanha  Compositus. 
Lond.,  Ed.,  Dub. — Dover's  Powder. 

This  is  made  by  rubbing  together  one  part  of  opium,  one  of  ipe- 
cacuanha, and  eight  of  sulphate  of  potassa.  The  object  of  the 
sulphate  of  potassa  is  mainly,  by  the  hardness  of  its  spicula,  to  ena- 
ble the  two  vegetable  ingredients  to  be  more  thoroughly  divided,  and 
consequently  more  intimately  incorporated ;  as  it  is  thought  that  the 
combination  owes  some  of  its  peculiar  efficacy  to  the  thorough  blend- 
ing of  the  ingredients,  so  that  it  may  be,  as  it  were,  one  substance. 
Some  have  substituted  nitre,  as  being  itself  somewhat  diaphoretic ; 
but  it  appears  to  add  nothing  to  the  efficiency  of  the  combination, 
and  might  sometimes  render  it  less  acceptable  to  the  stomach. 

This  preparation  is  used  for  all  the  purposes  above  mentioned,  to 
which  the  mixture  of  ipecacuanha  and  opium  is  adapted.    It  may  be 
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administered  suspended  in  ^yatel■,  formed  into  an  electuary  with  syrup, 
or  in  the  form  of  pills.  The  dose  is  ten  grains,  containing  a  grain 
of  opium  and  a  grain  of  ipecacuanha. 

The  eifects  of  the  Dover's  po^Yder  may  be  obtained  by  mixing 
thirty  drops  of  ipecacuanha  wine  with  about  twenty-five  drops  of 
laudanum. 


2.  Refrigerant  Diaphoretics. 

In  addition  to  their  diaphoretic  powers,  these  medicines  are  seda- 
ive  or  refrigerant  in  their  influence  on  the  system.  Most  of  the 
alkaline  salts,  capable  of  absorption,  have  more  or  less  of  these  prop- 
erties. When  taken  into  the  circulation,  they  depress  somewhat  the 
action  of  the  heart,  and  diminish  the  general  heat,  and,  escaping  by 
the  skin  or  kidneys,  stimulate  one  or  the  other  of  these  emunctories 
to  increased  action.  If  accompanied  with  the  use  of  warm  drinks, 
they  generally  receive  a  direction  to  the  skin,  and  prove  diaphoretic. 
But  there  are  a  few  which  are  disposed  to  act  preferably  on  the  sur- 
face even  without  accompaniment,  and  these  may  properly  be  con- 
sidered as  diaphoretics.  It  is  to  them  that  our  notice  will  be  restricted 
in  this  place. 

I.  CITRATE  OF  POTASSA. 
POTASS^  CITRAS.  ZJ.iS'. 

Preparation  and  Properties.  This  salt  is  prepared  by  saturating 
a  solution  of  citric  acid  with  bicarbonate  of  potassa,  and  evaporating 
to  dryness.  The  bicarbonate  of  potassa  is  preferred  to  the  carbonate, 
because  it  is  purer,  as  the  latter  is  generally  procured.  The  salt  is 
susceptible  of  crystallization,  but  is  usually  prepared  in  the  amorphous 
state.  As  kept  in  the  shops,  it  is  in  the  form  of  a  white  granular 
powder,  inodorous,  of  a  peculiar,  saline,  not  unpleasant  taste,  deliques- 
cent, very  soluble  in  water,  and  insoluble  in  alcohol.  It  is  decom- 
posed at  a  red  heat,  leaving  a  residue  of  carbonate  of  potassa.  It  is 
known  to  contain  no  tartrate,  by  not  yielding  a  precipitate  of  bitar- 
trate  of  potassa,  on  the  addition  of  muriatic  acid. 

Medical  Effects  and  Uses.  In  the  ordinary  state  of  the  circula- 
tion, this  salt  cannot  be  depended  on  for  diaphoretic  operation ;  but, 
■when  the  skin  is  hot  and  dry,  and  the  circulation  accelerated,  there 
is  no  diaphoretic  which  operates  more  certainly  and  effectually.  It 
appears  to  reduce  the  ii'ritation  of  the  surface  to  a  point  at  which 
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secretion  can  take  place,  wliile  it  directly  stimulates  the  secretory 
function  of  the  sudoriferous  glands ;  and,  as  the  vessels  are  full  of 
blood,  and  the  current  rapid,  we  have  the  conditions  most  favourable 
to  copious  diaphoresis. 

Either  simply  dissolved  in  water,  or  in  the  forms  of  the  neutral 
mixture  and  cflFervescing  draught,  to  be  described  immediately,  it  is 
admirably  adapted  to  all  cases  of  inflammatory  and  febrile  disease^ 
in  which  the  shin  is  Jiot  and  dry.  It  is  less  powerfully  depressing  to 
the  circulation  than  tartar  emetic,  and,  therefore,  not  so  effectual  as 
an  antiphlogistic  remedy;  but  it  is,  I  think,  more  certain  as  a  mere 
diaphoretic.  In  the  paroxysm  of  our  miasmatic  fevers,  in  the  febrile 
stage  of  yellow  fever,  in  all  the  exanthemata,  and  all  the  pJdeymasise, 
it  may  be  used  advantageously,  under  the  circumstances  mentioned. 
In  the  first  week  or  two  of  tyjjJioid  fever,  and,  indeed,  throughout  both 
that  fever  and  the  typhus,  whenever  the  skin  is  hot  and  dry,  it  may 
be  given  with  advantage,  and  without  the  fear  of  depression,  such  as, 
in  the  same  condition,  might  be  apprehended  from  the  antimonials. 
Another  great  recommendation  is  its  general  acceptability  to  the 
palate  and  stomach. 

Administration.  The  dose  of  citrate  of  potassa  is  from  twenty  to 
thirty  grains,  to  be  repeated  every  hour,  two,  or  three  hours,  accord- 
ing; to  the  violence  of  the  fever.  It  should  be  fjiven  dissolved  in  from 
one  to  two  fluidounces  of  water;  but  I  much  prefer  it  in  one  of  the 
modes  of  extemporaneous  preparation  mentioned  below. 

1.    SOLUTION  OP  CITRATE  OF  POTASSA,   or  NEUTRAL 

MIXTURE. — Liquor  Potass^  Citratis.  U.S. 

This  is  prepared  by  saturating  fresh  lemon-juice  with  carbonate  or 
bicarbonate  of  potassa.  Four  fluidounces  of  the  juice  are  a  conve- 
nient quantity.  The  salt  is  to  be  slowly  added  until  effervescence 
ceases.  A  solution  of  citric  acid  in  water,  flavoured  with  oil  of 
lemons,  may  be  substituted  for  the  lemon-juice.  (See  Citric  Acid,  ii. 
95.)  The  bicarbonate  of  potassa  is  directed  in  the  Pharmacopoeia, 
preferably  to  the  carbonate,  because  the  latter  is  apt  to  contain  im- 
purities, especially  silicate  of  potassa,  which  is  decomposed  by  the 
citric  acid,  with  the  deposition  of  hydrated  silica  in  a  flocculent  state. 
This,  however,  has  no  other  disadvantage  than  its  unsightliness;  as 
it  has  no  effect  on  the  system.  By  the  reaction  between  the  carbon- 
ate or  bicarbonate  and  the  citric  acid,  in  the  preparation  of  the  solu- 
tion, citrate  of  potassa  is  formed,  which  remains  dissolved,  and  car- 
bonic acid  is  liberated,  partly  escaping  with  effervescence,  and  partly 
dissolved  by  the  water;  so  that  the  preparation  is  a  solution  of  citrate 
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of  potassa  in  water,  impregnated  with  carbonic  acid.  'When  fresh 
lemon-juice  is  used,  the  solution  has  a  slightly  greenish  colour,  in 
consequence  of  changes  in  the  organic  constituents  of  the  juice.  It 
is,  moreover,  of  variable  strength,  as  the  quantity  of  acid  in  lemon- 
juice  varies.  Nevertheless,  if  the  juice  be  from  good  sound  lemons, 
and  have  a  very  sour  taste,  the  preparation  will  be  sufficiently  uni- 
form for  use;  and  it  has  seemed  to  me  more  agreeable  to  the  palate 
and  the  stomach,  than  when  made  with  the  solution  of  citric  acid. 

Another  mode  of  preparing  the  neutral  mixture  is  simply  to  dis- 
solve three  drachms  of  citrate  of  potassa  in  four  fluidounces  of  water. 
To  give  it  a  greater  resemblance  to  that  prepared  in  the  former 
methods,  a  drop  or  two  of  oil  of  lemons  may  be  first  rubbed  up  with 
the  citrate,  and  this  may  be  dissolved  in  carbonic  acid  water,  instead 
of  pure  water.  Upon  the  whole,  I  prefer  the  solution  made  with 
fresh  lemon-juice. 

The  dose  of  the  neutral  mixture  is  a  tablespoonful,  or  half  a  fluid- 
ounce  every  two  hours.  The  interval  may  be  shortened  to  an  hour, 
or  extended  to  three  or  four  hours,  according  to  the  severity  of  the 
fever.  It  should  be  diluted  with  at  least  an  equal  quantity  of  water, 
when  administered.  Some  prefer  the  preparation  made  originally 
with  a  mixture  of  equal  measures  of  lemon-juice  and  water,  instead 
of  the  undiluted  juice.  The  advantage  of  this  is  that  the  dose  con- 
tains more  absorbed  carbonic  acid,  than  when  the  preparation  is 
diluted  after  saturation.  Of  the  preparation  made  in  this  way  the 
dose  would  of  course  be  double,  or  a  fluidounce.  When  a  strong 
sedative  impression  on  the  circulation  is  desired,  small  quantities  of 
tartar  emetic  may  be  added  to  the  mixture,  say  one-twelfth  or  one- 
eighth  of  a  grain  for  each  dose.  Should  there  be  nervous  symptoms, 
as  restlessness,  morbid  vigilance,  muscular  twitchings,  startings,  etc., 
attendant  on  the  hot  dry  skin  which  calls  for  the  neutral  mixture, 
a  little  sweet  spirit  of  nitre  or  Hoffmann's  anodyne,  may  be  added 
to  it  with  advantage.  Not  unfrequently  the  mixture  slightly  dis- 
turbs the  bowels,  or  causes  griping  pain.  In  such  cases,  it  may  be 
very  properly  combined  with  a  little  laudanum,  or  solution  of  sul- 
phate of  morphia,  which  is  often  useful  also  by  aiding  the  diapho- 
resis, and  composing  irritation.  Sugar  may  be  added,  if  desired,  in 
order  to  render  it  more  palatable. 

2.  EFFERVESCINQ  DRAUGHT.  —  LiQUOR  P0TASS.E  CiTRATIS 
Effervescens. 

This  is  by  far  the  most  agreeable  method  of  exhibiting  citrate  of 
potassa,  and  is  particularly  adapted  to  cases  in  which  the  stomach  is 
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irritable.  Independently  of  its  diaphoretic  and  refrigerant  proper- 
ties, it  is  one  of  the  most  effectual  anti-emetic  medicines.  I  know 
nothing  equal  to  it  in  cases  of  fever  with  a  hot  skin,  and  a  disposi- 
tion to  frequent  vomiting.  To  produce,  however,  its  best  effects,  it 
must  be  carefully  prepared. 

I  always  prefer  it  made  with  fresh  lemon-juice,  when  this  can  be 
had  of  good  quality.  It  should  be  expressed  from  the  lemon  at  the 
time  when  used.  A  solution  of  carbonate  of  potassa  containing  two 
drachms  of  the  salt  in  four  fluidounces  of  water,  or  a  solution  of  the 
bicarbonate  of  potassa,  with  three  drachms  in  four  fluidounces,  must 
be  prepared.  A  tablespoonful  of  lemon-juice  is  to  be  expressed,  and 
diluted  with  an  equal  measure  of  water;  a  tablespoonful  of  one  of 
the  above  solutions  is  to  be  added;  and  the  whole  stirred  together. 
If  the  materials  are  of  the  right  quality,  a  brisk  effervescence  takes 
place;  and,  in  this  state,  the  dose  should  be  swallowed.  It  need 
scarcely  be  said  that  the  effervescence  is  owing  to  the  escape  of  car- 
bonic acid.  The  mucilaginous  matter  of  the  juice  detains  the  acid 
gas  for  a  short  time,  and  thus  increases  the  quantity  of  it  swallowed. 
Sometimes  no  effervescence  takes  place.  This  is  almost  always  owing 
to  weakness  of  the  lemon-juice,  in  other  words,  to  its  deficiency  in 
citric  acid.  There  is  not  enough  of  this  to  decompose  the  whole  of 
the  carbonate  of  potassa,  and  the  consequence  is  that  the  liberated 
carbonic  acid,  instead  of  escaping  with  effervescence,  goes  to  the 
undecomposed  portion  of  the  carbonate,  and  converts  it  into  bicar- 
bonate. This  does  not,  however,  happen,  if  the  solution  of  the 
bicarbonate  is  used  in  preparing  the  draught.  There  can  be  no 
such  appropriation  of  the  liberated  acid  in  this  case,  and  if  there  be 
any  acid  in  the  lemon-juice,  there  will  be  effervescence  of  course. 
Some  prefer  the  bicarbonate  on  this  account.  But  it  is  not  unde- 
composed bicarbonate  of  potassa  that  is  wanted;  it' is  the  citrate; 
and  a  brisker  effervescence  cannot  compensate  for  a  deficiency  of 
this.  The  carbonate  of  potassa  has  the  advantage  of  indicating,  by 
this  want  of  effervescence,  the  deficiency  of  citric  acid  in  the  lemon- 
juice,  and  thus  enables  us  to  correct  it  by  the  addition  of  a  little 
more  of  the  juice,  or  as  much  as  may  be  necessary  duly  to  excite 
effervescence.  With  the  bicarbonate  the  deficiency  passes  unde- 
tected. I  prefer,  therefore,  the  carbonate  of  potassa  in  making  this 
preparation.  If  fresh  lemons  are  not  to  be  had,  a  solution  of  citric 
acid  may  be  substituted,  of  the  same  strength.  (See  ii.  95.) 

The  dose  as  above  prepared  should  be  administered  every  hour, 
two,  three,  or  four  hours.     Every  two  hours  is  generally  sufficient. 
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To  this,  as  to  the  neutral  mixture,  additions  may  be  rfiade  to  meet 
coexisting  indications,  as  tartar  emetic  to  increase  its  sedative  pow- 
ers, sweet  spirit  of  nitre  to  obviate  nervous  symptoms,  and  one  of 
the  liquid  forms  of  opium,  especially  the  solution  of  sulphate  of  mor- 
phia, to  obviate  diarrhoea  and  quiet  nervous  irritation. 


II.  SOLUTION  OF  ACETATE  OF  AMMONIA. 

LIQUOR  AMMONIA  ACETATIS.  U.S.,  Lond.,  Dub.— Ammo- 
NiM  AcETATis  Aqua.  JEd. 

Syn.  Spirit  of  Mindererus.    Spiritus  Mindereri. 

Preparation.  This  solution  is  prepared  by  saturating  diluted 
acetic  acid  with  carbonate  of  ammonia.  The  latter  is  gradually 
added  to  the  former,  until  effervescence  ceases,  and  the  acetic  acid 
is  saturated.  The  resulting  preparation  is  a  solution  of  acetate  of 
ammonia,  impregnated  with  carbonic  acid,  a  portion  of  which  is 
retained  by  the  liquid,  when  disengaged  from  the  carbonate.  It  was 
formerly  made  with  common  vinegar,  and  often  impure  carbonate  of 
ammonia,  and  had  a  dark-brown  colour,  and  empyreumatic  odour. 
It  is  still  occasionally  prepared  with  distilled  vinegar;  but  this  is 
objectionable,  as  of  uncertain  strength,  and,  in  consequence  of  some 
organic  matter  contained  in  it,  sometimes  causing  the  liquid  to  be 
brown.  The  solution  may,  however,  be  deprived  of  colour  by  filtra- 
tion through  animal  charcoal. 

Properties.  When  quite  pure,  it  is  colourless,  and,  if  the  satura- 
tion is  exact,  has  no  smell.  An  acetous  odour,  however,  is  much 
preferable  to  an  ammoniacal,  as  the  former  would  indicate  an  excess 
of  acetic  acid,  which,  if  moderate,  is  harmless;  the  latter  an  excess 
of  the  carbonate,  which  is  objectionable  on  account  of  its  stimulant 
properties.  The  taste  is  saline  and  disagreeable.  By  heat,  the 
solution  is  dissipated,  without  residue.  It  is  decomposed  by  solu- 
tion of  potassa  and  the  stronger  acids ;  the  former  evolving  an  odour 
of  ammonia,  the  latter  of  vinegar.  The  salts  of  iron  redden  it,  and, 
with  a  solution  of  nitrate  of  silver,  it  causes  the  formation  of  crys- 
tals of  the  acetate  of  that  metal.  When  long  kept,  with  access  of 
the  air,  it  undergoes  decomposition,  and  a  portion  of  carbonate  of 
ammonia  is  formed.     It  should  be  prepared  as  wanted  for  use. 

Medical  Effects  and  Uses.  The  solution  of  acetate  of  ammonia 
was  known  to  Boerhaave,  but  was  brought  into  notice  somewhat  later 
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bj  Minderer,  whence  it  derived  the  name  of  spirit  of  Mindererus. 
It  is  somewhat  sedative  or  refrigerant  in  its  effects,  and  operates  as 
a  diaphoretic  in  febrile  states  of  the  system.  It  is  said  to  prove 
diuretic,  if  the  patient  be  kept  cool,  and  walk  about  during  its  use. 
Some  have  supposed  it  to  be  stimulant;  but  there  is  no  sufficient 
evidence  of  its  possessing  that  property. 

It  is  used  for  the  same  purposes,  and  in  the  same  complaints  as 
the  neutral  mixture;  but,  according  to  my  observation,  is  greatly 
inferior  to  it  both  in  diaphoretic  power,  and  in  the  property  of  calm- 
ing irritability  of  stomach.  In  my  earlier  practice,  I  used  it  a  good 
deal  in  febrile  diseases,  but  found  it  almost  uniformly  so  much  infe- 
rior to  citrate  of  potassa,  and  so  much  less  acceptable  to  the  patient, 
that  I  have  long  ceased  to  use  it,  except  in  those  rare  cases,  in  which, 
from  idiosyncrasy  of  stomach  or  palate,  or  unpleasant  effects  on  the 
bowels,  the  neutral  mixture  or  effervescing  draught  could  not  well 
be  given.  It  is  thought  by  some  to  be  sedative  in  its  influence  on 
the  uterus,  and  to  be  beneficially  used  in  painful  menstruation. 

Locally,  it  has  been  thought  to  possess  discutient  properties,  and 
been  applied  by  means  of  compresses  upon  various  kinds  of  tumours. 
It  has  also  been  used  as  a  collyrium  in  chronic  ophthalmia,  being 
diluted  with  seven  parts  of  rose-water. 

The  dose  is  half  a  fluidounce  every  two  hours,  which  may  be  taken 
with  a  fluidounce  of  sweetened  water,  or  carbonic  acid  water. 


III.  NITRATE  OF  POTASSA. 

POTASS^  NITRAS.  U.S.,  Lond.,  Ed.,  Duh. 

Syn.  Nitre. 

This  has  already  been  considered  among  the  arterial  sedatives, 
and  diuretics  (ii.  83  and  605).  It  certainly  has,  under  ordinary 
circumstances,  a  much  greater  tendency  to  act  on  the  kidneys  than 
the  skin ;  but,  when  given  with  more  decided  diaphoretics,  or  when 
conjoined  with  warm  drinks,  and  the  external  application  of  warmth, 
it  sometimes  acts  with  considerable  energy  in  promoting  perspira- 
tion. It  is  almost  never  given  alone  for  this  purpose:  but  is  not 
unfrequently  prescribed  in  connection  with  tartar  emetic,  and  occa- 
sionally with  ipecacuanha  and  opium.  The  complaints  in  which  it 
has  been  most  frequently  employed  are  bilious  fever  and  acute  7'heu- 
matisni.  In  the  former  affection,  it  was  at  one  time  much  used  in 
the  form  of  the  nitrous  powders  (ii.  91) ;  and,  in  the  latter,  it  is  still 
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not  unfrequently  given,  either  in  tlie  nitrous  powders,  in  solution 
with  tartar  emetic,  in  the  Dover's  powder  as  a  substitute  for  sulphate 
of  potassa,  or  associated  with  powdered  guaiac,  ipecacuanha,  and 
opium.*  The  dose  is  from  five  to  fifteen  grains,  which  may  be 
repeated  every  hour  or  two  hours. 


ly.  SPIRIT  OF  NITRIC  ETHER. 

SPIRITUS  iETHERIS  NITRICI.  ^..S'.,  Lond.,  ^J.  — Spiritds 

iETHERIS  NiTROSUS.  J)uh. 

Syn.  Sweet  Spirit  of  Nitre.     Spiritus  Nitri  Dulcis. 

This  preparation  has  been  treated  of  among  the  diuretics  (ii.  608), 
with  which,  probably,  like  the  preceding  medicine,  it  has  a  greater 
affinity  than  with  the  diaphoretics.  But,  like  nitre,  it  will  occa- 
sionally aid  other  more  efficient  diaphoretics,  and  itself,  if  assisted 
with  internal  and  external  warmth,  and  free  dilution,  will  often  act 
with  considerable  energy  on  the  skin.  It  is,  however,  more  used, 
along  with  other  diaphoretics,  to  meet  some  coexisting  indication, 
than  merely  with  a  view  to  promote  perspiration.  With  its  influence 
on  the  secretions  it  unites,  in  a  considerable  degree,  the  properties 
of  a  nervous  stimulant,  with  less  excitant  effect  on  the  circulation 
than  most  of  the  medicines  belonging  to  that  class,  and  therefore 
better  adapted  to  cases  in  which  there  may  be  considerable  febrile 
excitement.  In  the  febrile  diseases  of  children,  and  in  those  of  a 
typhoid  character  in  adults,  there  is  often  much  functional  nervous 
disorder,  as  restlessness,  wakefulness,  twitchings  of  the  tendons, 
starting  in  sleep,  mental  irritation,  fretfulness,  etc.,  which  sweet 
spirit  of  nitre,  operating  as  a  nervous  stimulant,  often  very  happily 
allays.  In  infants,  especially,  it  will  afford  striking  relief,  and 
seems  sometimes  to  ward  off  attacks  of  convulsions,  when  associated 
.with  the  diaphoretic  medicines  employed  in  their  febrile  attacks. 
Even  when  convulsions  occur,  this  medicine  may  be  given  in  the  in- 
tervals of  the  paroxysms  with  happy  effects.  It  is  most  frequently 
associated  with  small  doses  of  tartar  emetic,  and  with  the  neutral 


*  The  following  is  a  good  formula  in  certain  cases  of  acute  or  subacute  rheuma- 
tism, in  which  the  disease  lingers,  after  the  activity  of  the  symptoms  is  passed. 
Take  of  powdered  opium,  powdered  ipecacuanha,  each,  six  grains;  powdered  nitrate 
of  potassa  two  drachms;  powdered  guaiac  three  drachms.  Mix  well  together,  and 
divide  into  twelve  powders.     Give  one  every  four  hours. 
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mixture  or  effervescing  draught.  From  tliirty  minims  to  a  flui- 
drachm  may  be  given  every  two  or  three  hours  to  an  adult,  from  ten 
to  thirty  drops  to  young  children. 


3.  The  Stimulant  Diaphoretics. 

Medical  writers  have  generally  treated  of  various  substances  as 
stimulating  diaphoretics,  which,  though  they  undoubtedly  will  oc- 
casionally promote  the  perspiratory  function,  when  aided  by  warm 
dilution,  have  quite  as  great  a  tendency  to  other  excretory  functions, 
especially  that  of  the  kidneys,  and  are  used  more  as  alteratives  than 
in  reference  either  to  their  diaphoretic  or  diuretic  powers.  Such  are 
sarsaparilla,  guaiac,  mezereon,  and  sassafras.  These  have  all  been 
fully  considered  among  the  alteratives  (ii.  408  to  420),  where,  I 
think,  they  belong  more  strictly  than  to  the  present  place. 

PRICKLY  ASH.  —  Xanthoxylum.  U.  S.  We  have,  in  the  bark 
of  a  small  indigenous  tree,  the  Xantlwxylum  fraxineum  or  prichly 
ash,  a  medicine  closely  analogous,  in  its  properties  and  eiFects,  with 
those  just  mentioned,  particularly  with  guaiac  and  mezereon,  and, 
like  them,  sometimes  used  in  chronic  rheumatism.  It  is  usually 
given  in  decoction;  an  ounce  of  it  being  boiled  with  three  pints  of 
water  to  a  quart,  of  which  one-half  may  be  administered,  in  divided 
doses,  through  the  day. 

VIRGINIA  SNAKEROOT. — SerPENTARIA  VirGINIANA.  U.S. 
This  might  also  rank  with  the  stimulating  diaphoretics;  but  has 
been  treated  of  among  the  tonics,  to  which  it  more  especially  be- 
longs (i.  305).  As  its  properties  and  uses  as  a  diaphoretic  are 
scarcely  separable  from  those  which  rank  it  with  the  tonics,  they 
have  been  already  suflBciently  considered,  and  it  is  only  necessary 
here  simply  to  call  attention  to  them. 

Most  substances  having  a  stimulant  influence  on  the  circulation, 
and  capable  of  being  absorbed  into  the  blood,  may  be  made  to 
operate  as  diaphoretics  by  directing  their  action  towards  the  surface 
of  the  body ;  and  prove  more  or  less  serviceable  by  this  property. 
But  in  all  these,  when  considered  elsewhere,  this  particular  property, 
and  their  uses  in  reference  to  it,  have  been  sufiiciently  treated,  of, 
and  to  repeat  the  same  statements  here  would  be  a  useless  waste  of 
space. 
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OXi^^SS   "V- 

EXPECTORANTS. 

These  are  medicines  which  cause  or  facilitate  the  discharge  of  se- 
creted liquids  from  the  lungs,  including  the  larynx,  trachea,  bronchia, 
and  pulmonary  air-vesicles.  They  operate  in  several  distinct  methods. 
To  understand  their  effects,  it  is  necessary  to  bear  in  mind  that,  in 
the  air-passages,  as  in  the  skin,  there  are  probably  two  distinct 
extravasations,  one  of  which  is  a  true  secretion  produced  by  the 
epithelial  cells  of  the  mucous  membrane,  and  constitutes  the  bron- 
chial mucus,  the  other  a  mere  exhalation,  partly  liquid  and  partly 
vapour,  through  the  coats  of  the  capillaries  and  the  basement  mem- 
brane. 

1.  3Iodes  of  Operation. 

1.  There  are  medicines  which  appear  to  have  the  property  of 
directly  stimulating  the  true  bronchial  secretion,  by  contact  with 
the  secreting  structure,  to  which  they  are  brought  with  the  blood, 
having  entered  the  circulation  by  absorption  from  the  stomach,  or 
other  surface  of  application.  Such  are  squill,  seneka,  ammoniac, 
etc.  It  is  not  impossible  that  they  may  act  through  sympathy 
between  the  gastric  and  bronchial  mucous  membranes ;  but  we  have 
no  proof  that  this  is  the  fact ;  and  analogy  would  lead  to  the  conclu- 
sion, that  they  operate  solely  by  direct  contact,  at  least  in  their 
capacity  of  stimulants  to  the  secretory  function.  The  matter  ex- 
pectorated under  their  influence  is  usually  a  somewhat  opaque  mucus, 
showing  that  they  increase  the  exfoliation  of  the  cells,  along  with 
the  production  of  the  proper  mucus,  and  thus  merely  augment  the 
normal  action  of  the  membrane.  Some,  if  not  all  of  them,  have  the 
property  of  exciting  also  other  secretory  functions;  but,  with  a  few 
exceptions,  their  characteristic  tendency  is  to  the  air-passages. 

2.  The  blood-vessels  of  the  bronchial  mucous  membrane,  and  of 
the  pulmonary  air-cells,  are  often  irritated  and  actively  congested 
beyond  the  secreting  point.  Hence  the  dryness  of  the  membrane, 
and  the  want  of  expectoration,  in  the  early  stage  of  bronchitis.  If 
the  excitation  be  somewhat  reduced,  without  being  entirely  sup- 
pressed, it  may  be  brought  to  the  point,  at  which  the  proper  func- 
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tion  is  merely  stimulated  by  the  increased  supply  of  blood,  and  the 
secretion  will  now  be  restored,  and  in  a  degree  beyojid  the  normal 
amount.  But  it  is  not  only  the  proper  secretion  that  is  increased. 
The  same  thing  happens  necessarily  to  the  simple  elimination  or 
exhalation  through  the  coats  of  the  vessels,  and  the  watery  discharge 
is  consequently  augmented  along  with  the  proper  mucus.  In  this 
way,  nauseating  substances,  and  the  arterial  sedatives,  operate  not 
unfrequently  as  expectorants.  Under  the  influence  of  nausea,  the 
vessels  of  the  lungs,  like  those  of  the  skin,  become  relaxed;  and, 
under  that  of  the  arterial  sedatives,  the  force  of  the  circulation  is 
directly  reduced.  Ipecacuanha  and  lobelia  act  in  the  former 
method,  tartar  emetic  probably  in  both.  But,  as  these  medicines 
enter  the  circulation,  it  is  probable  that  they  also  have  a  direct  in- 
fluence on  the  secretory  function,  though  not  greater  than  that  w^hich 
they  exercise  on  other  functions,  especially  that  of  the  skin. 

3.  Anything  which  moderately  excites  the  circulation  in  the  lungs 
and  air-passages  may  prove  expectorant.  Both  the  secretory  func- 
tion is  stimulated  by  the  more  copious  supply  of  blood,  and  the 
pulmonary  exhalation  is  increased  by  the  fulness  of  the  vessels. 
Some  persons  always  expectorate  after  a  meal,  which  gently  excites 
the  general  circulation.  Laughter  often  produces  the  same  effect, 
to  a  very  considerable  extent,  by  stimulating  especially  the  circula- 
tion of  the  lungs.  I  have  often  known  copious  expectoration  to 
come  on  after  hearty  fits  of  laughter;  which,  therefore,  may  serve 
as  a  useful  remedy  in  chronic  bronchitis.  Sometimes  the  exercise 
of  the  chest  in  speaking  has  a  similar  influence.  The  operation  of 
the  special  stimulants  of  the  bronchial  secretion  is  no  doubt  aug- 
mented by  the  property,  which  some  of  them  have,  of  moderately 
stimulating  the  circulation  also.  They  not  only  excite  the  cells 
themselves,  but  furnish  more  abundantly  the  material  upon  which 
they  operate. 

4.  There  is  another  altogether  distinct  method  in  which  expec- 
toration is  promoted.  The  medicines  Avhich  operate  in  this  way  do 
not  increase  the  amount  of  matter  thrown  out  into  the  air-passages; 
but,  on  the  contrary,  sometimes  diminish  it.  Not  unfrequently,  in 
the  advanced  stages  of  pulmonary  disease  involving  the  bronchial 
tubes,  and  in  the  chronic  condition  of  the  same  affections,  there  is  a 
superabundant  production  of  bronchial  fluid,  more  than  can  be  con- 
veniently discharged,  and  sometimes  very  much  embarrassing  respi- 
ration, and  endangering  life.  This  is  generally,  under  the  circum- 
stances mentioned,  the  result  rather  of  a  relaxed  and  debilitated 
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state  of  the  tissue  than  of  its  undue  excitation.  It  may 'be  compared 
to  the  colliquative  sweats,  diuresis,  and  diarrhoea  of  debility.  To 
correct  this  condition,  and  enable  the  lungs  freely  to  expectorate 
the  contents  of  the  tubes  and  air-cells,  the  quantity  of  liquid  must 
be  reduced.  This  effect  is  produced  by  the  stimulant  expectorants. 
It  has  been  suggested  that  they  might  act  by  causing  the  absorption 
of  a  portion  of  the  exuded  liquid,  and  thus  bringing  it  within  the 
capacity  of  the  lungs  to  manage.  But  it  is  scarcely  probable  that 
a  copiously  eliminating  tissue  can  be  made  also  to  absorb  actively. 
Nor  have  we  any  proof  that  mucus  is  capable  of  being  reabsorbed. 
The  probability  is,  that  the  expectorants  act  simply  by  stimulating 
the  bronchial  membrane,  perhaps  sometimes  altering  its  condition, 
thereby  diminishing  the  amount  of  elimination.  The  vessels  and 
secretory  cells,  having  more  vital  cohesion  or  tonicity,  under  the  in- 
fluence of  the  medicine,  become  more  retentive;  and,  the  amount  of 
extravasation  being  diminished,  the  lungs  gradually  throw  off  that 
already  accumulated.  The  expectorants  here  have  this  advantage 
over  simple  general  stimulants,  not  only  that  their  influence  is  more 
directly  exerted  upon  the  secreting  tissue,  but  that,  being  special 
excitants  of  the  function,  they  do  not  abolish  it,  and  thereby  en- 
danger congestion  of  the  lungs;  but,  after  having  reduced  it  within 
due  limits,  sustain  it  in  a  state  of  moderate  augmentation,  cal- 
culated to  relieve  the  diseased  condition  of  the  membranes.  Squill, 
seneka,  ammoniac,  assafetida,  and  the  balsams  often  act  usefully  in 
this  way. 

5.  Another  method  in  which  relief  is  often  afforded  in  pectoral 
diseases,  associated  with  great  debility,  is  by  stimulating  the  mus- 
cular function.  In  paralytic  and  otherwise  low  states  of  the  system, 
it  not  unfrequently  happens  that  the  patient  has  insufficient  muscu- 
lar power  to  throw  off"  from  the  lungs  the  secreted  matters  with 
which  they  may  be  loaded;  and  death  is  inevitable  unless  relief  can 
be  obtained.  This  condition  exists  in  the  advanced  stage  of  severe 
bronchitis  and  pneumonia,  particularly  in  infants,  and  is  very  com- 
mon in  phthisis.  The  medicines  which  now  operate  as  expectorants 
are  those  which  stimulate  the  nervous  centres,  so  as  to  give  greater 
energy  to  the  muscles  of  respiration.  Wine-whey  or  other  prepara- 
tion of  alcohol  is  here  useful;  but  the  most  efficient  remedies  are 
those,  which,  with  a  stimulant  power,  have,  in  some  degree,  a  special 
tendency  to  the  lungs.  Such  are  carbonate  of  ammonia,  assafetida, 
garlic,  and  the  oil  of  turpentine.     These  not  only  increase  the  mus- 
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cular  power,  but  tend  also  to  control  the  bronchial  or  pulmonary 
affection,  in  which  the  difficulty  originates. 

6.  Local  applications^  made  to  the  bronchial  mucous  membrane, 
sometimes  favour  expectoration;  and,  according  to  the  state  of  the 
affection,  and  the  nature  of  the  substance  used,  may  be  made  to 
answer  most  of  the  above  indications.  They  are  effected  by  inha- 
lation. In  somewhat  excited  and  dry  conditions  of  the  bronchial 
membrane,  the  inhalation  of  watery  vapour,  at  a  rather  low  tempera- 
ture, so  as  not  to  be  excitant  through  the  heat,  may,  by  relaxing  the 
vessels,  sometimes  favour  secretion.  In  a  somewhat  atonic  condi- 
tion, on  the  contrary,  the  same  effect  often  follows  the  inhalation  of 
stimulant  substances,  in  moderate  degree,  as  chlorine  very  much 
diluted,  the  vapours  of  iodine,  those  of  tar,  and  the  fumes  from 
burning  resin.  These  are  also  useful  in  that  condition  in  which  the 
secretion  is  too  abundant,  in  consequence  of  excessive  relaxation  or 
weakness  of  the  tissue. 

2.  Therapeutic  Indications. 

In  an  acutely  irritated  or  inflamed  state  of  the  air-passages,  from 
the  larynx  downward,  the  nauseating  or  relaxing  expectorants,  such 
as  ipecacuanha  and  tartar  emetic,  are  indicated,  and  are  among  the 
remedies  most  constantly  resorted  to.  This  condition  is  presented 
in  the  earlier  stages  of  common  catarrh,  special  laryngo-tracheitis 
and  bronchitis,  measles,  hooping-cough,  and  the  different  pectoral  in- 
flammations attended  with  bronchial  irritation. 

In  a  somewhat  more  advanced  stage,  when  the  activity  of  the 
inflammatory  excitement  has  abated,  but  expectoration  is  defective, 
the  direct  expectorants,  which  are  too  excitant  for  the  earlier  period 
of  the  disease,  may  be  resorted  to  with  much  advantage,  to  aid  in 
unloading  the  still  congested  vessels.  In  this  condition,  squill  and 
seneka  may  often  be  advantageously  used.  They  are  too  stimulat- 
ing, in  their  local  action,  for  the  state  of  highest  excitement.  Should 
any  doubt  be  entertained  as  to  the  sufficient  subsidence  of  the  in- 
flammation, they  should  be  combined  with  the  medicines  of  the  first 
class,  which,  by  their  relaxing  influence,  may  obviate  an  over-stim- 
ulation of  the  vessels. 

In  a  still  more  advanced  stage  of  the  same  affections,  when  the 
membrane  is  enfeebled,  and  either  with  or  without  a  free  expectora- 
tion, and  in  chronic  laryngeal  or  bronchial  diseases  of  the  same 
kind,  the  stimulant  expectorants  are  decidedly  indicated,  in  order  to 
give  vigour  to  the  membrane,  and  enable  it  to  resume  its  healthy 
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condition.  It  is  not  impossible  that  some  of  the  expectorants, 
adapted  to  this  stage,  exert  also  an  alterative  influence  over  the 
membrane,  favourable  to  its  restoration  to  health.  The  aim  of  the 
practitioner  should  always  be  to  graduate  the  degree  of  excitation 
to  the  apparent  state  of  debility,  and  to  select  the  more  or  less  stim- 
ulant expectorants  accordingly.  Among  the  least  so  are  squill  and 
seneka,  among  those  of  greater  stimulant  power,  though  probably 
less  efl5cient  as  mere  expectorants,  are  ammoniac,  assafetida,  garlic, 
carbonate  of  ammonia,  etc.  Advantage  will  often  accrue  from  com- 
bining the  two  sets  together,  whereby  the  more  expectorant  prop- 
erties of  the  one,  and  the  more  stimulating  of  the  other,  may  be 
obtained  in  conjunction.  Broyichitis  and  pneumonia,  in  their  very 
advanced  stages,  particularly  after  suppuration  has  commenced;  the 
same  affections  less  advanced,  occurring  in  much  enfeebled  consti- 
tutions, or  associated  with  typhoid  disease;  and  chronic  catarrhal 
affections  attended  with  excessive  mucous  or  muco-purulent  secretion, 
as  hronchorrhoea,  catarrhus  senilis,  and  humoral  asthma,  are  com- 
plaints which  offer  indications  of  the  kind  alluded  to. 

In  all  cases  in  which  the  lungs  are  likely  to  be  overwhelmed  by 
secretion  or  liquid  accumulation  in  the  bronchia  and  air-cells,  or  in 
pulmonary  cavities,  which  the  patient  has  not  the  muscular  power 
to  discharge,  there  is  an  indication  for  the  most  stimulant  of  the 
expectorants,  and  those  calculated  to  operate  with  special  force  on 
the  nervous  centres,  as  carbonate  of  ammonia,  assafetida,  and  garlic. 

Still  another  indication  which  the  expectorants  fulfil,  is,  by  the 
production  of  copious  secretion  into  the  air-cells  and  bronchial  pas- 
sages, to  act  both  depletorily  and  revulsively  upon  the  inflammation 
of  the  proper  tissue  of  the  lungs,  and  even  that  of  the  pleura. 
Hence  their  utility  in  pneumonia  and  pleurisy,  independently  of  the 
good  effects  they  produce,  in  those  complaints,  in  the  relief  of  the 
accompanying  bronchial  irritation. 

3.  Mmmistration  of  Expectorants. 

Under  this  head  very  little  remains  to  be  stated.  An  important 
rule,  it  will  be  remembered,  is  to  graduate  the  remedy,  in  relation  to 
its  want  or  possession  in  various  degrees  of  stimulant  power,  to  the 
stage  and  state  of  the  disease;  the  relaxing  or  depressing  members 
of  the  class  being  employed  in  the  height  of  inflammation;  those 
somewhat  stimulant  after  the  subsidence,  or  in  the  absence  of  high 
inflammatory  excitement;  and  the  most  stimulating  in  cases  of  un- 
mixed debility.     In  doubtful  cases,  or  intermediate  stages,  it  is  a 
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good  rule  to  combine  the  expectorants  belonging  to  the  two  divisions 
between  wliich  the  doubtful  indication  lies;  as  ipecacuanha  or  the 
antimonials  with  squill  or  seneka,  one  of  these  with  ammoniac,  assa- 
fetida,  carbonate  of  ammonia,  etc. ;  and,  in  mixed  cases,  the  three 
sets  may  all  be  given  together. 

During  the  use  of  expectorants,  the  skin  should  be  kept  warm;  as 
coldness  to  the  surface,  checking  perspiration,  has  an  analogous  effect 
sympathetically  upon  the  bronchial  secretion.  The  patient  should 
be  clothed  in  flannel,  or  other  woollen  fabric  next  the  skin,  and,  in 
acute  cases,  and  in  cool  weather,  should  be  confined  within  doors,  if 
not  in  bed. 

The  expectorants  may  be  arranged  in  the  two  divisions  of  the 
nauseating  or  depressing,  and  the  stimulant. 

1.  Nauseating  or  Depressing  Expectorants. 

All  emetic  substances,  with  nauseating  properties,  may  be  employed 
as  expectorants.  I  shall  content  myself  with  considering  specially 
ipecacuanha  and  tartar  emetic.  Lobelia  and  sanguinaria  are  used 
for  the  same  purposes  by  some  American  practitioners;  but  all  that 
is  necessary  has  been  already  said  of  them  in  the  class  of  emetics. 
Squill  and  seneka  might,  by  their  nauseating  properties,  when  given 
in  large  doses,  be  ranked  in  the  same  category;  but  their  locally 
stimulant  properties  are  so  considerable  as  to  more  than  counterbal- 
ance the  nauseating,  as  they  are  ordinarily  administered ;  and  they 
will  be  best  considered  in  the  stimulant  division. 

I.  IPECACUANHA.   U.  S.,  Loncl,  Ed.,  Duh. 

Ipecacuanha  has  already  been  treated  of  among  the  emetics  and 
diaphoretics  (ii.  443  and  646).  In  nauseating  doses,  it  acts,  like 
other  nauseants,  in  promoting  expectoration  in  an  excited  state  of  the 
pulmonary  circulation.  Even  in  quantities  insufficient  to  produce  the 
sensation  of  nausea,  it  probably  exerts  a  less  degree  of  the  same 
relaxing  influence  through  the  nervous  centres.  But  there  is  reason 
to  think  that,  through  the  absorption  of  its  active  principle,  it  oper- 
ates also  directly  on  the  secretory  function.  By  this  double  influ- 
ence, it  is  one  of  the  most  certain  and  energetic  expectorants,  adapted 
to  the  early  stage  of  inflammatory  diseases  of  the  air-jjassages  and 
jjulmonarg  air-cells.  It  is  peculiarly  suitable  for  children,  from  the 
comparative  mildness  of  its  irritant  effect  on  the  alimentary  canal; 
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being,  on  this  account,  often  preferred  to  the  antimonials,  where  these 
might  otherwise  be  deemed  more  appropriate.  In  croup  after  an 
emetic,  catarrh,  nmahles,  and  the  earli/  stage  of  hooping-cough  occur- 
ring in  young  children,  it  is  much  and  beneficially  used.  After 
expectoration  has  become  fully  established,  and  the  activity  of  the 
inflammation  is  passed,  the  medicine  may  often  be  usefully  associated 
with  small  doses  of  one  of  the  salts  of  morphia,  or  other  preparation 
of  opium,  to  allay  cough ;  and,  at  an  earlier  period,  the  same  end 
may  be  aimed  at  by  the  use  of  hyoscyamus,  conium,  or  lactucarium, 
which  do  not,  like  opium,  restrain  the  bronchial  secretion. 

The  dose  of  it  for  an  adult  is  from  half  a  grain  to  two  grains,  re- 
peated every  two,  three,  or  four  hours,  or  less  frequently,  according 
to  the  severity  of  the  case,  and  the  degree  of  its  nauseating  effect. 
It  should,  as  a  general  rule,  be  kept  within  the  point  of  decided 
nausea.  But  the  liquid  preparations  are  much  more  used  as  expec- 
torants than  the  root  in  powder. 

Wine  of  Ipecacuanha  (YiNUM  Ipecacuanha,  U.S.,  Loud.,  Ed., 
Dub.)  is  made  in  the  proportion  of  an  ounce  of  the  root  to  a  pint  of 
wine;  so  that,  if  the  root  is  exhausted,  one  fluidounce  must  contain 
the  strength  of  thirty  grains.  From  ten  to  thirty  minims  may  be 
given  as  an  expectorant  to  an  adult. 

8yrup  of  Ipecacuanha  (Syrupus  Ipecacuanha,  U.S.),  according 
to  the  U.  S.  process,  is  made  by  preparing  a  tincture,  evaporating 
this  so  as  to  drive  ofif  the  alcohol,  and  adding  water  and  sugar  to 
form  a  syrup.  It  should  have /half  the  strength  of  the  wine,  and  of 
course  double  the  dose.  Fronktwo  to  twenty  minims  may  be  given 
as  an  expectorant  to  children  from  one  to  four  years  old. 

Troches  or  Lozenges  of  Ipecacuanha  (Trochisci  Ipecacuanha, 
U.  S.)  are  made  by  incorporating  the  powder  with  sugar  and  arrow- 
root by  means  of  mucilage  of  tragacanth.  The  preparation  is  de- 
mulcent and  expectorant,  and  is  intended  to  be  held  in  the  mouth, 
and  swallowed  as  it  slowly  dissolves.  Each  lozenge  contains  about 
one-quarter  of  a  grain  of  ipecacuanha.  A  little  of  one  of  the  salts  of 
morphia  may  sometimes  be  usefully  combined  with  the  other  ingredi- 
ents ;  and  the  Edinburgh  Pharmacopoeia  directs  a  preparation  of  this 
kind  (Trochisci  Morphia  et  Ipecacuanha,  Ed.),  of  which  each 
lozenge  contains  about  one-fortieth  of  a  grain  of  muriate  of  morphia, 
and  about  one-thirteenth  of  a  grain  of  ipecacuanha. 
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II.  TARTRATE  OF  ANTIMONY  AND  POTASSA. 

ANTIMONII  ET  POTASS^  TARTRAS.  U.S. 
Syn.  Tartar  Emetic. 

For  a  full  account  of  this  antimonial,  the  reader  is  referred  to 
page  55  of  this  volume.  As  an  expectorant,  it  is  on  the  whole  the 
most  efficient  belonging  to  this  subdivision.  It  operates  not  only 
through  its  sympathetic  nauseating  influence  in  relaxing  the  excited 
bronchial  vessels,  but  also  by  a  depressing  effect  upon  them,  through 
its  influence  as  an  arterial  sedative,  while  it  stimulates  the  secretory 
cells  vigorously  by  its  immediate  presence  either  unchanged,  or  in  a 
modified  state.  It  thus  at  the  same  time  reduces  the  capillary  cir- 
culation to  the  secreting  point,  and  promotes  directly  the  secretory 
function. 

As  an  expectorant,  it  is  employed  chiefly  in  acute  inflammation  of 
the  air-passages,  or  pulmonary  tissue,  whether  original  or  associated 
with  other  diseases;  but  it  is  occasionally  used  also,  in  conjunction 
with  the  stimulant  expectorants,  especially  squill  and  seneka,  in 
chronic  inflammation  of  the  same  parts.  It  should  always  be  used 
with  great  caution,  in  cases  complicated  with  gastric  or  intestinal 
irritation  or  inflammation,  or  occurring  in  a  low  typhoid  state  of 
system.  In  infants,  too,  its  use  requires  much  care,  in  consequence 
of  its  tendency  to  irritate  the  bowels.  I  have  known  convulsions 
repeatedly  occasioned  in  infants  by  small  doses  of  tartar  emetic,  in 
consequence  of  the  violent  intestinal  spasm  induced  by  it.  In  all 
such  cases,  ipecacuanha  should  be  preferred. 


2.  Stimulant  Expectorants. 
I.  SQUILL. 

SCILLA.  U.S.,  Lond.,  Ed.,  Duh. 

For  a  general  account  of  squill  see  page  591  of  this  volume,  where 
it  is  described  among  the  diuretics.  Though  but  slightly  stimulant 
to  the  system  at  large,  it  is  decidedly  so  to  any  part  upon  which  it 
specially  acts,  whether  before  or  after  absorption.  Its  strongest 
tendency,  in  the  latter  condition,  is  undoubtedly  to  the  kidneys; 
but,  that  it  has  also  a  decided  afiinity  for  the  bronchial  mucous  mem- 
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brane,  is  established,  I  think,  by  the  fact,  that  it  has  so  long  retained 
its  place,  not  only  in  regular  but  domestic  practice,  among  the  best 
expectorants.  It  probably  not  only,  like  tartar  emetic  and  ipecacu- 
anha, excites  the  proper  function  of  secretion  in  the  epithelial  cells 
of  the  bronchial  tubes,  but,  unlike  them,  stimulates  also  the  capillary 
circulation,  so  as  to  be  unfit  for  employment  as  an  expectorant  in 
the  highest  activity  of  inflammation  in  these  parts.  It  is  true  that, 
if  pushed  so  as  to  produce  its  nauseating  effect,  the  relaxing  influence 
of  this  condition  on  the  bronchial  tubes  would,  in  some  measure, 
counteract  its  direct  stimulation ;  but  it  would  be  unsafe  to  use  squill 
habitually  to  this  extent,  in  consequence  of  its  irritant  operation  on 
the  stomach.  In  the  use,  therefore,  of  this  remedy  as  an  expecto- 
rant, it  is  always  best  to  wait  until  the  first  activity  of  the  inflamma- 
tion has  subsided,  or  been  subdued;  and,  even  then,  to  conjoin  its 
use  with  that  of  tartar  emetic  or  ipecacuanha,  especially  the  former, 
which,  by  its  depressing  influence  on  the  capillary  circulation,  may 
counteract  the  stimulation  of  the  squill. 

In  the  more  advanced  stage  and  chronic  state  of  inflammation  in 
the  respiratory  passages,  squill  may  be  given  with  great  propriety; 
and  in  those  cases  in  which  a  condition  of  local  debility  or  relaxa- 
tion has  supervened,  it  may  be  combined  with  the  expectorants  more 
stimulating  than  itself. 

It  is  unnecessary  to  particularize  the  several  diseases  in  which 
squill  may  be  administered  as  an  expectorant;  as  these  have  already 
been  pointed  out  in  the  general  observations  upon  the  class. 

The  dose  of  the  powder  is  one  or  two  grains,  which  should  be  re- 
peated every  two  or  three  hours  in  acute  cases,  three  or  four  times  a 
day  in  the  chronic.  But  it  is  seldom  used  as  an  expectorant  in  this 
state,  except  in  combination  with  other  medicines,  in  the  form  of 
pill,  as  with  ammoniac,  in  the  Compound  Pills  of  Squill  (PiLULiE 
SciLL^  Composite,  U.S.),  which  consist  of  squill  mixed  with  twice 
its  weight  of  ammoniac  and  ginger,  and  made  into  a  pilular  mass 
with  soap  and  a  little  syrup.  From  five  to  twenty  grains  of  the 
mass,  or  from  one  to  four  of  the  U.  S.  pills  may  be  taken  at  a  dose. 
There  are  several  liquid  preparations. 

1.  Vinegar  of  Squill  (Acetum  Scill^,  U.S.,  Land.,  Ud.,  Dnh.) 
is  made  in  the  proportion  of  four  ounces  of  squill  to  two  pints  of 
diluted  acetic  acid  or  distilled  vinegar.  This  is  an  excellent  solvent 
of  the  active  matter  of  squill ;  and  the  vinegar  is  consequently  a  very 
efficient  preparation.  But  it  does  not  keep  well;  and  the  syrup  or 
oxymel  prepared  from  it  is  usually  preferred.     It  may  be  given  in 
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the  dose  of  from  ten  miniras  to  half  a  fluidrachm,  frequently  repeated, 
and  increased,  if  necessary,  until  it  produces  some  effect.  Should  it 
nauseate,  the  dose  should  be  diminished. 

2.  Syrup  of  Squill  (Syrupus  Scill^,  U.S.,  Ed.,  Bub.)  is  made 
from  the  vinegar  of  squill  by  the  addition  of  enough  sugar  to  form  a 
syrup.  This  is  the  preparation  usually  employed,  when  it  is  desired 
to  obtain  the  expectorant  effect  of  the  medicine.  It  is  peculiarly 
adapted  to  infantile  cases  from  its  sweet,  acidulous,  not  very  un- 
pleasant taste.  The  dose  for  an  adult  is  from  half  a  fluidrachm  to 
a  fluidrachm;  the  latter  quantity  being  used  when  the  dose  is  given 
at  long  intervals,  as  twice  a  day,  for  example ;  the  former  when  it  is 
frequently  repeated. 

3.  Oxymel  of  Squill  (Oxymel  Scill^,  U.S.,  Lond.)  differs  from 
the  syrup  only  in  containing  honey  instead  of  sugar,  and  in  the  cir- 
cumstance that  it  is  necessary  to  evaporate  it  for  some  time,  in  order 
to  reduce  it  to  the  proper  consistence.  The  use  of  heat  in  its  prepa- 
ration is  injurious;  and,  therefore,  if  the  evaporation  be  not  carefully 
conducted,  the  preparation  may  undergo  some  deterioration  in  the 
process.     The  dose  is  the  same  as  that  of  the  syrup. 

4.  Compound  Syrup  of  Squill  (Syrupus  Scill^  Compositus, 
U.  S.)  is  a  preparation  containing  seneka  and  tartar  emetic,  besides 
squill,  and  will  be  most  appropriately  treated  of  under  seneka,  as  the 
only  one  of  its  ingredients  not  yet  noticed.  (See  the  next  article.) 

5.  Tincture  of  Squill  (Tinctura  Scill^,  U.  S.,  Lond.,  Ed.,  Bub.) 
is  prepared  with  diluted  alcohol,  and  is  of  the  same  strength  as  the 
vinegar.  It  may  be  used  whenever  squill  is  indicated,  and  the  alco- 
holic ingredient  is  not  forbidden.  It  is  specially  adapted  to  the  bron- 
chial diseases  of  intemperate  persons,  and  all  cases  attended  with 
general  debility,  or  local  debility  and  relaxation  of  the  parts  affected. 
The  dose  is  from  ten  to  thirty  minims,  or  from  twenty  to  sixty  drops. 


IT.  SENEKA. 

SENEGA.  U.S.,  Land.,  Ed.,  Bub. 

Syn.  Seneka  Snakeroot. 

Origin.  Seneka  is  the  root  of  Polygala  Senega,  a  small,  indi- 
genous, herbaceous  perennial,  from  nine  inches  to  a  foot  in  height, 
growing  in  woods  in  different  parts  of  the  United  States,  especially 
the  middle  and  southern  sections,  on  both  sides  of  the  Alleghany 
mountains. 


ClIAP.  I.]  EXPECTORANTS. SENEKA.  6G7 

Properties.  The  root  is  several  inches  long,  tapering,, contorted, 
of  about  the  medium  size  of  a  quill,  ending  at  top  in  an  abruptly 
expanded  head,  which  is  rough  and  irregular  from  the  insertion  of 
the  stems  of  successive  years.  One  of  its  most  striking  characters, 
distinguishing  it  from  all  other  medicinal  roots,  is  a  projecting  line 
or  keel,  running  along  its  whole  length,  and  having  the  appearance 
as  if  a  string  were  passing  from  one  end  to  the  other,  immediately 
under  the  bark,  shorter  than  the  root,  and  consequently  producing 
the  contorted  appearance,  which  is  also  characteristic.  The  colour 
of  the  young  and  fresh  roots  is  yellow,  which  darkens  and  becomes 
grayish  by  age  and  exposure.  The  colour  of  the  powder  is  grayish. 
The  root  consists  of  an  interior  wood,  and  an  outer  cortical  portion, 
in  the  latter  of  which  its  sensible  properties  and  medicinal  virtues 
reside.  The  odour  is  peculiar,  but  feeble  in  the  dried  root;  the  taste 
at  first  sweetish,  but  afterwards  pungent,  acrid,  and  adhesive.  When 
chewed,  the  root  produces  irritation  of  the  throat,  excites  an  increased 
flow  of  saliva,  and  sometimes  provokes  coughing.  Its  virtues  are 
extracted  by  water  and  alcohol,  more  readily  hot  than  cold.  It  is 
injured  by  long  boiling. 

Active  Principle.  The  virtues  of  seneka  appear  to  reside  in  a 
peculiar  very  acrid  principle,  which,  having  been  ascertained  to  pos- 
sess acid  properties,  has  been  named  polygalic  acid,  though  at  first 
denominated  senegin.  It  is  a  white,  pulverulent  substance,  of  little 
taste  at  first,  but  after  a  time  extremely  acrid  and  irritant  to  the 
mouth  and  fauces.  It  is  slowly  soluble  in  cold  and  more  rapidly  in 
hot  water,  very  soluble  in  alcohol,  and  insoluble  in  ether  and  the 
fixed  oils.  At  a  boiling  temperature,  it  is  said  to  combine  with  one 
or  more  principles  in  the  root,  to  form  an  insoluble  compound. 

Effects  on  the  System.  Seneka  is  locally  irritant,  in  large  doses 
emetic  and  cathartic,  and,  in  its  influence  on  the  system,  a  general 
stimulant  of  the  secretions,  though  with  a  special  direction  to  the 
lungs  and  bronchial  mucous  membrane.  It  acts  occasionally  as  a 
diuretic,  diaphoretic,  sialagogue,  and  emmenagogue.  In  over-doses, 
it  produces  burning  heat  in  the  stomach,  abdominal  pains,  and  severe 
vomiting  and  purging;  and  sometimes  causes,  along  with  increase  of 
the  renal  secretion,  a  sense  of  heat  in  the  urinary  passages.  There 
can  be  little  doubt  that  its  active  principle  is  absorbed,  and,  carrying 
its  irritant  properties  into  the  circulation,  excites  the  capillaries  more 
or  less  everywhere,  but  particularly  in  the  difi'erent  emunctories 
through  which  it  escapes.  Senegin  or  polygalic  acid,  given  to  a 
dog,  was  found  by  M.  Quevenne  to  cause  vomiting  with  embarrassed 


668  LOCAL   REMEDIES.  [PART    II. 

respiration,  and  to  prove  fatal  in  large  doses.  After  death,  marks  of 
inflammation  were  found  in  the  stomach,  lungs,  and  trachea,  showing 
a  special  tendency,  after  absorption,  to  the  latter  organs.  Seneka 
has  little  observable  influence  upon  the  general  circulation;  and, 
when  given  pretty  freely,  produces  so  much  nausea,  as,  in  some 
degree,  to  counteract  its  excitant  influence  upon  the  ultimate  tissue. 

Thei'apeutic  Api^lication.  Seneka  was  first  brought  into  notice  in 
the  year  1735,  by  Dr.  Tennant,  of  Virginia,  who  imagined  that  it 
had  peculiar  virtues  in  the  poison  of  the  rattlesnake,  for  which  it 
was  used  by  a  tribe  of  Indians.  Dr.  Tennant  also  employed  it  in 
pectoral  diseases.  At  present  no  one  has  any  faith  in  its  antidotal 
powers;  but  it  is  among  the  most  highly  esteemed  expectorants. 
From  its  stimulant  influence  upon  the  ultimate  tissue  of  the  lungs 
and  bronchia,  it  is  not  adapted  to  inflammation  of  these  organs,  in 
its  state  of  highest  activity;  but  in  the  advanced  stages,  and  in 
chronic  states  of  the  aifection,  it  is  often  very  useful.  I  believe  that  it 
does  not  operate  merely  by  its  expectorant  properties,  but  also  through 
its  excitant  and  alterative  influence  on  the  diseased  tissue.  It  is, 
therefore,  peculiarly  adapted  to  those  conditions,  in  which  the  bron- 
chial mucous  membrane  is  left  enfeebled  and  relaxed  by  preceding 
inflammation,  and  wants  the  requisite  energy  to  recover  its  normal 
state.  By  combination,  however,  with  tartar  emetic  or  ipecacu- 
anha, its  irritant  influence  over  the  vessels  is  modified,  so  that  its 
expectorant  efiects  may  be  obtained  with  less  risk  of  over-excite- 
ment of  the  local  circulation;  and  it  may  thus  be  given  at  an  earlier 
stage  than  it  ought  to  be  ventured  on  alone.  Moreover,  as  before 
stated,  when  given  very  freely,  it  produces  nausea,  and  thus  induces 
a  sympathetic  relaxation  of  the  tissues,  which  may  obviate,  in  a  con- 
siderable degree,  its  direct  irritation  produced  through  the  circulation. 

The  complaints  in  which  it  has  been  employed  most  usefully  are 
pneumonia  in  its  advanced  stages,  bronchitis  after  the  acute  symp- 
toms have  subsided,  and  especially  in  its  chronic  states,  laryngitis 
under  similar  circumstances,  and  catarrhal  croup.  I  know  no  one 
medicine,  except  mercury,  in  which  I  have  greater  confidence  in 
chronic  bronchitis,  whether  with  profuse  or  scanty  expectoration.  It 
has  seemed  to  me  to  act  favourably  in  cases  of  this  kind,  quite  inde- 
pendently of  any  observable  influence  as  an  expectorant,  and  prob- 
ably by  an  alterative  action  on  the  membrane. 

In  croup  it  was  very  highly  recommended  by  Dr.  Archer,  of 
Maryland,  and,  if  given  so  as  to  vomit  freely,  will  very  generally 
relieve  the  spasmodic  or  catarrhal  variety  of  the  disease;  but  it  is 
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probably  less  efficacious  than  tartar  emetic,  and  not  more  so  than 
ipecacuanha.  To  the  cure  of  pseudomembranous  croup  it  is  quite 
inadequate;  but  may  nevertheless  be  used  conjointly  with  other 
measures,  in  the  hope  of  producing  mucous  secretion,  and  thereby 
loosening  the  false  membrane.  To  the  condition  of  tracheal  and 
bronchial  inflammation  which  croup  frequently  leaves  behind,  it  is 
admirably  adapted,  especially  in  combination  with  other  less  stimu- 
lant expectorants. 

In  consequence  of  its  occasional  diuretic  effect,  it  is  said  to  have 
been  used  with  success  in  dropsy ;  and,  in  those  cases  of  the  disease, 
not  very  uncommon,  which  are  associated  with  chronic  bronchitis,  it 
would  seem  to  be  indicated,  in  connection  with  more  certain  diuretic 
medicines. 

It  is  said  to  have  been  useful  in  rJieumatism,  through  its  emetic 
and  purgative  properties;  and  its  excitant  influence  on  the  ultimate 
tissues  places  it  in  the  category  of  alterative  medicines,  which  have 
been  found  useful  in  the  chronic  forms  of  that  disease,  as  guaiac, 
turpentine,  etc. 

I  shall  have  occasion  hereafter  to  consider  the  root  in  relation  to 
its  supposed  emmenagogue  powers. 

Administration.  The  dose  of  powdered  seneka  is  from  ten  to 
twenty  grains;  but  it  is  almost  never  administered  in  this  state. 
Decoction,  infusion,  and  syrup  are  the  ordinary  forms  of  exhibition. 

1.  Decoction  of  Seneka  (Decoctum  Senega,  U.S.)  is  made  by 
boiling  an  ounce  of  the  bruised  root  in  a  pint  and  a  half  of  water 
to  a  pint.  This  may  be  improved  by  the  addition  of  an  ounce  of 
bruised  liquorice  root,  which  tends,  by  its  demulcent  properties,  in 
some  degree,  to  cover  the  acrimony  of  the  seneka.  If  a  grain  of 
tartar  emetic  be  added,  the  preparation  will  be  rendered  still  more 
efficacious  in  most  cases  of  bronchial  disease.  A  combination  of 
this  kind,  with  the  still  further  addition  of  an  ounce  or  more  of 
crystallized  sugar,  was  a  favourite  remedy  of  the  late  Dr.  Physick 
in  pectoral  diseases,  and  has  been  much  employed  by  myself  in 
chronic  bronchitis.  It  has,  however,  been  shown  that  decoction  is 
not  the  best  method  of  extracting  the  virtues  of  seneka,  which  are 
impaired  by  the  continued  heat.  The  dose  of  the  officinal  decoction 
is  one  or  two  fluidounces,  three  or  four  times  a  day.  The  compound 
decoction  referred  to,  containing  tartar  emetic,  liquorice  root,  and 
sugar,  besides  seneka,  may  be  given  in  the  dose  of  half  a  fluidounce 
or  a  tablespoonful,  every  two  or  three  hours. 

2.  Infusion  of  Seneka  (Infusum  Senega,  Ed.)  may  be  made  in 
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the  same  proportions  as  the  decoction,  that  is,  an  ounce  of  the  root 
to  a  pint  of  water,  and,  if  duly  prepared,  is  probably  more  efficient. 
But,  in  order  that  the  virtues  of  the  root  may  be  thoroughly  ex- 
tracted, it  should  be  reduced  to  the  state  of  powder,  and  then  treated 
upon  the  plan  of  percolation.  The  same  additions  may  be  made  to 
this  as  to  the  preceding  preparation.     The  dose  is  the  same. 

3.  Syrup  of  Seneka  (Syrupus  Senega,  U.  S.)  is  made  by  ex- 
hausting the  root  with  a  mixture  of  one  part  by  measure  of  alcohol 
and  three 'of  water,  evaporating  so  as  to  drive  off  the  alcohol,  and 
then  adding  sugar  to  form  a  syrup.  This  is  an  excellent  prepara- 
tion, concentrating  the  virtues  of  the  medicine  in  a  small  bulk,  and 
very  convenient  of  administration.  It  may  be  given  alone,  in  the 
dose  of  one  or  two  fluidrachms,  from  two  to  four  times  a  day. 

I  am  much  in  the  habit,  in  the  advanced  stages  of  catarrhal  dis- 
ease, and  in  the  chronic  forms  of  it,  of  employing  the  following 
mixture,  which  often  answers  a  very  good  purpose,  in  allaying 
cough,  sustaining  expectoration,  and  modifying  favourably  the  con- 
dition of  the  diseased  membrane.  Take  of  syrup  of  seneka  and 
syrup  of  squill,  each,  one  fluidounce,  antimonial  wine  and  solution 
of  sulphate  of  morphia,  each,  half  a  fluidounce,  and  mix  them  to- 
gether. If  deemed  advisable,  ipecacuanha  wine  may  be  substituted 
for  the  antimonial.  One  or  two  fluidrachms  may  be  taken  every  four, 
six,  or  eight  hours. 

4.  Compound  Syrup  of  Squill  (Syrupus  Scill.e  Compositus, 
U.S.)  is  an  officinal  of  the  U.S.  Pharmacopoeia,  adopted  as  a  sub- 
stitute for  a  preparation  long  extremely  popular  under  the  name  of 
Coxes  hive  syrup,  originally  prepared  by  Dr.  John  Redman  Coxe, 
of  Philadelphia.  It  contains  the  virtues  of  squill  and  seneka,  with 
a  grain  of  tartar  emetic  in  each  fluidounce.  The  chief  difference 
between  this  and  the  original  preparation  is  that  sugar  has  been  sub- 
stituted for  honey.  This  syrup  has  been  much  used  in  the  treatment 
of  our  ordinary  catarrhal  or  spasmodic  croup,  and  will,  no  doubt, 
generally  prove  successful,  if  pushed  to  emesis.  I  do  not,  however, 
know  that  it  is  in  any  degree  more  effectual  than  the  antimonial  un- 
corabined.  It  is  a  good  expectorant,  applicable  to  the  somewhat 
advanced  stages  of  pulmonary,  bronchial,  and  laryngeal  inflamma- 
tion, whether  in  children  or  adults.  The  dose  of  it,  as  an  expecto- 
rant for  an  adult,  is  from  thirty  minims  to  a  fluidrachm.  If  given 
to  children  with  croup,  as  an  emetic,  from  ten  minims  to  a  flui- 
drachm, according  to  the  age  of  the  child,  should  be  repeated  every 
fifteen  or  twenty  minutes  till  it  vomits. 
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III.  AMMONIAC. 

AMMONIACUM.  U.  S.,  Loncl,  Ed.,  Bub. 

Origin.  Ammoniac  is  the  concrete  juice  of  an  umbelliferous 
plant,  denominated  Dorema  Ammoniacum,  six  or  seven  feet  in 
height,  growing  in  Persia  and  Afghanistan.  All  parts  of  the  plant 
contain  a  milky  juice.  At  certain  seasons  this  exudes  through  punc- 
tures made  in  the  stem,  and  hardens  in  the  shape  of  tears,  which  are 
collected  for  use.  But  the  drug  is  said  also  to  be  obtained  by  cut- 
ting off  the  top  of  the  root,  in  the  same  manner  as  assafetida.  It  is 
exported  from  Bushire,  and  usually  reaches  Europe  and  this  country 
through  the  ports  of  Hindostan. 

Properties.  Two  varieties  of  the  drug  are  found  in  commerce; 
one  in  tears,  the  other  in  mass.  The  tears  are  irregularly  globular, 
from  the  size  of  a  pin's  head  to  that  of  a  large  chestnut,  yellowish 
externally,  hard  and  brittle  when  cold,  and  breaking  with  a  smooth, 
shining,  whitish  fracture.  The  masses  are  irregular  in  form  and 
size,  presenting  in  their  broken  surface  a  mottled  appearance,  owing 
to  the  presence  of  the  whitish  tears,  embedded  in  a  substance  of  a 
darker  colour  and  less  homogeneous  texture,  and  often  full  of  im- 
purities. Sometimes  the  masses  are  composed  of  agglutinated  tears, 
with  little  or  none  of  the  solid  pasty  matter. 

The  smell  of  ammoniac  is  faint,  but  peculiar  and  disagreeable; 
the  taste  is  bitterish,  subacrid,  slightly  sweetish,  and  nauseous. 
When  heated,  it  softens  and  becomes  adhesive,  but  does  not  melt. 
It  is  inflammable. 

Composition.  Ammoniac  is  a  gum-resin,  consisting  essentially  of 
gum  and  resin,  with  a  little  volatile  oil,  to  which  it  owes  its  odour. 
As  its  virtues  reside  in  the  oil  and  resin,  they  are  extracted  by  alco- 
hol. Rubbed  up  with  water,  the  gum-resin  forms  a  white  milky 
emulsion,  in  which  the  resin  and  oil  are  held  in  suspension  by  the 
dissolved  gum. 

Medical  Properties  and  Uses.  Ammoniac  was  employed  by  the 
ancients.  Its  properties  and  applications  as  a  nervous  stimulant 
and  external  irritant  have  been  already  considered  (i.  617).  With 
a  very  moderate  excitant  influence  over  the  circulation  and  nervous 
system,  it  has  the  property  of  stimulating  the  secretions,  and  will 
occasionally  act  as  an  expectorant,  diaphoretic,  and  diuretic,  though 
in  none  of  these  respects  is  its  action  very  decided.  It  has  been 
said  to  possess  emmenagogue  properties,  but  these  are  very  uncer- 
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tain.  In  large  doses,  it  often  occasions  a  feeling  of  heat,  weight,  or 
uneasiness  of  the  stomach,  and  not  unfrequentlj  acts  on  the  bowels. 

As  an  expectorant,  it  is  employed  chiefly  in  chronic  cases  of  bron- 
chitis, in  which  the  secretioTi  is  either  defective  or  in  excess ;  and  in 
which  it  probably  operates  also  as  a  gentle  stimulant  and  alterative. 
It  has  been  thought  to  be  specially  useful  in  cases  of  this  kind  asso- 
ciated with  asthmatic  phenomena ;  and,  from  its  properties  as  a  nerv- 
ous stimulant,  it  may  do  good  in  the  obstinate  coughs  of  hysterical 
patients.  In  consequence  of  its  locally  stimulant  and  somewhat 
laxative  property,  it  may  be  used  in  cases  of  habitual  constij^ation, 
with  colicky  pains  and  flatulence,  connected  with  a  feeble  and  torpid 
or  insusceptible  state  of  the  alimentary  mucous  membrane;  and, 
when  this  condition  happens  to  be  conjoined  with  a  chronic  cough, 
there  is  a  double  indication  for  its  use. 

Administration.  The  dose  of  ammoniac  is  from  ten  to  thirty 
grains,  to  be  repeated  as  other  expectorants.  It  may  be  given  in 
pill,  or  emulsion ;  but  the  latter  form  is  preferable.  It  is  often  ad- 
ministered in  conjunction  with  other  expectorants,  especially  with 
squill,  with  which  it  is  combined  in  the  Compound  Pills  of  Squill 
(Pilule  Scill^  Composite)  of  the  Pharmacopoeias,  {^eepage  665.) 

Ammoniac  Mixture  (Mistura  Ammoniaci,  U.  S.),  sometimes 
called  milk  of  ammoniac  or  lac  ammoniaci,  is  made  by  simply  rub- 
bing two  drachms  of  ammoniac  with  eight  fluidounces  of  water.  A 
tablespoonful  is  the  medium  dose. 


IV.  ASSAFETIDA. 

ASSAFCETIDA.  U.S.,  Lond.,  Ed.,  Dub. 

This  has  already  been  fully  described  under  the  nervous  stimu- 
lants (i.  610).  Among  its  important  properties  is  that  of  stimulating 
the  bronchial  secretion,  for  which  it  is  often  and  very  usefully  em- 
ployed, in  chronic  pectoral  affections,  and  the  advanced  stages  of 
the  acute.  It  is  admirably  adapted  to  these  complaints  when  asso- 
ciated with  nervous  exhaustion,  spasm,  or  hysterical  disorder.  In 
the  advanced  stage  of  pneumonia,  when  the  system  begins  to  sink; 
in  the  same  stage  of  bronchitis,  with  copious  puruloid  or  muco-puru- 
loid  expectoration;  in  chronic  bronchial  inflammation,  associated 
with  asthma ;  in  the  second  and  third  stages  o^  pertussis;  in  the 
declining  stage  oi  plithisis,  y^iih.  disordered  nervous  symptoms;  in 
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pure  nervous  coughs ;  in  the  pectoral  affections  of  hysterical  women, 
in  the  absence  of  acute  inflammatory  symptoms,  assafetida  may  be 
used  often  with  great  relief.  In  the  advanced  stage  of  the  pectoral 
diseases  of  infants,  it  is  an  excellent  remedy. 

It  not  unfrequently  happens  in  the  bronchitis  and  pneumonia  of 
infants,  before  the  close  of  the  disease,  that  the  nervous  power  ap- 
pears to  be  exhausted,  and  a  very  alarming  condition  ensues,  which, 
without  caution,  may  be  mistaken  for  an  increase  of  the  inflamma- 
tion or  congestion.  There  is  very  frequent  and  apparently  op- 
pressed respiration,  the  alse  nasi  visibly  expand  and  contract,  the 
pulse  is  very  frequent,  the  child  restless,  or  perhaps  approaching  a 
comatose  state,  and  there  is  obviously  great  and  urgent  danger.  If, 
under  these  circumstances,  the  hand  be  applied  to  the  tip  of  the 
nose,  the  ear,  or  the  cheek,  they  will  be  found  to  be  cool,  instead  of 
hot;  and  the  symptoms  are  in  fact  the  result  of  almost  complete 
nervous  exhaustion.  Assafetida  acts  here  with  very  great  and 
prompt  advantage,  and,  along  with  due  nutrition,  will,  I  believe, 
often  save  the  life  of  the  patient,  when  a  perseverance  in  depleting 
or  reducing  measures  would  be  inevitably  fatal. 

Sufficient  has  been  said  of  the  dose  and  administration  of  assafe- 
tida under  the  former  head.  I  will  here  merely  add  that,  in  the 
infantile  cases  above  referred  to,  it  may  be  given  to  children,  under 
two  years,  in  the  dose  of  one  or  two  grains  every  hour  or  two,  in 
the  form  of  mixture  or  emulsion. 


y.  GARLIC. 

ALLIUM.  U.S.,  Ed. 

This  has  already  been  described  in  reference  to  its  origin,  sensible 
and  chemical  properties,  and  effects  and  uses  as  a  nervous  stimulant 
in  the  first  volume  {page  623),  and  as  a  diuretic  at  page  635  of  the 
present  volume.  I  wish  to  call  attention  here  simply  to  its  expec- 
torant properties  and  applications.  In  this  capacity,  it  has  some 
resemblance  in  its  operation  to  squill,  though  probably  less  efficient 
as  a  mere  expectorant,  and  more  stimulating  to  the  vascular  tissue. 
In  another  point  it  approaches  very  closely  to  assafetida,  possessing 
like  that  remedy  a  decided  stimulant  influence  over  the  nervous 
system,  which  renders  it  peculiarly  applicable  to  cases  of  pectoral 
disease,  complicated  with  nervous  debility  or  exhaustion.  It  is  too 
VOL.  II. — 43 
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stimulant  to  be  employed  in  acute  inflammation  of  the  air-passages, 
until  after  all  activity  of  vascular  excitement  has  passed.  But  at 
this  period,  if  symptoms  of  nervous  irregularity  or  weakness  should 
come  on,  it  is  an  excellent  remedy ;  and  particularly  in  the  cases  of 
infants,  who  are  extremely  liable  to  this  complication  in  their  acute 
diseases.  I  have  seen  the  happiest  effects  from  it  under  these  cir- 
cumstances, and  would  strongly  recommend  it  to  the  young  practi- 
tioner. The  most  convenient  form  for  use  is  that  of  syrup,  made 
out  of  the  expressed  juice  with  sugar,  of  which  a  teaspoonful  may 
be  given  to  a  child  two  years  old,  and  repeated  every  two  or  three 
hours.  (See  vol.  i.  p.  626.) 

The  ONION  has  expectorant  and  nervine  properties  closely  analo- 
gous to  those  of  garlic,  though  inferior,  and  may  be  employed  under 
the  same  circumstances,  and  in  a  similar  manner. 


VI.  THE  BALSAMS. 

Balsams  are  vegetable  juices,  liquid,  semi-liquid,  or  concrete,  which 
are  characterized  by  containing,  along  with  resin  and  volatile  oil, 
either  the  cinnamic  or  benzoic  acid.  The  balsam  of  Tolu,  that  of 
Peru,  styrax,  and  benzoin,  are  more  or  less  used,  and  require  brief 
notices. 

I.  BALSAM  OF  TOLTT. — BalSAMUM  TolutANUM.  U.S., 
Lwid.,  Ed.,  Dub. 

Origin.  This  is  obtained  from  Myrospermum  Toluiferum,  a  large 
tree  growing  in  the  northern  region  of  South  America,  especially 
in  the  vicinity  of  Tolu,  in  New  Granada,  sixty'  or  seventy  miles 
south  of  Carthagena.  Incisions  are  made  into  the  bark,  through 
which  the  juice  flows  out  during  the  heat  of  the  day.  It  is  imported 
in  tin  canisters,  earthen  jars,  or  calabashes. 

Properties.  At  first  liquid,  it  soon  becomes  more  consistent,  and, 
as  it  reaches  us,  is  generally  thick,  semi-fluid,  tenacious,  and  of  a 
yellowish-brown  colour.  By  time  it  concretes  into  a  soft  tenacious 
solid,  and  ultimately  becomes  hard  and  brittle  like  resin,  in  which 
state  it  is  translucent,  and  of  a  reddish  tint.  Its  smell  is  gratefully 
fragrant,  its  taste  warm,  sweetish,  and  somewhat  pungent.  It  melts 
with  heat,  and  is  highly  inflammable,  diffusing  an  agreeable  odour 
when  it  burns.  It  consists  of  resin,  volatile  oil,  and  cinnamic  acid, 
the  last  of  which  may  be  separated  by  sublimation.     It  yields  its 
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acid,  and  a  minute  proportion  of  its  oil  to  boiling  water ;'  but  alcoliol 
is  its  proper  solvent. 

3fedical  Properties  and  Uses.  Balsam  of  Tolu  is  a  gentle  topical 
irritant,  and,  in  its  influence  on  the  system,  very  moderately  stimu- 
lant to  the  circulation,  with  a  tendency  to  act  upon  the  secretory 
organs,  more  especially  the  bronchial  mucous  membrane.  It  is  also 
thought  to  possess  tonic  properties.  Altogether,  however,  its  reme- 
dial influences  are  feeble;  and  it  is  employed  more  as  an  adjuvant 
of  pectoral  medicines,  and  for  its  agreeable  flavour,  than  for  any 
very  decided  curative  eff"ect.  It  is  used  almost  exclusively  in  chronic 
bronchial  and  laryngeal  inflammation.  The  inhalation  of  the  vapour 
of  an  ethereal  solution  of  the  balsam  is  said  to  afford  considerable 
relief,  in  some  old  and  very  obstinate  coughs;  but  it  might  be  diffi- 
cult to  determine  how  much  of  the  benefit  is  to  be  ascribed  to  the 
balsam,  and  how  much  to  the  ether,  which  is  itself  an  excellent  alle- 
viating remedy  in  such  aff"ections. 

I  should  not,  however,  do  justice  to  the  subject,  without  calling 
attention  to  the  remarks  of  MM.  Trousseau  and  Pidoux,  based  chiefly 
on  personal  experience,  upon  the  use  of  the  balsams,  and  especially 
of  that  under  consideration,  in  chronic  diseases  of  the  air-passages. 
They  state  that  there  are  few  agents  in  the  Materia  Medica  so 
powerful  in  the  treatment  of  chronic  pulmonary  catarrhs,  and  old 
cases  of  laryngitis.  Without  claiming  for  them  the  power  of  pre- 
venting or  removing  tubercles,  they  consider  them  as  precious  means 
for  retarding  the  progress  of  tuberculous  degeneration,  of  preserving 
strength,  and  prolonging  life  in  phthisis.  In  bronchial  inflammations, 
they  commence  with  their  use  earlier  than  with  the  more  stimulating 
substances,  as  the  turpentines;  so  early  even  as  at  the  end  of  a 
week,  and  in  infantile  cases  still  earlier.  But  it  is  in  the  chronic 
inflammation  of  the  larynx,  that  they  have  found  most  benefit  from 
them,  particularly  in  the  ulcerated  state,  unconnected  with  tubercles. 
In  this  affection,  the  remedy  is  applied  by  means  of  fumigation,  so 
as  to  bring  the  agent  into  direct  contact  with  the  ulcerated  surface. 
The  object  is  best  effected  by  throwing  upon  burning  coals  a  portion 
of  one  of  the  balsams,  that  of  Tolu  preferably,  so  as  to  fill  the  space 
occupied  by  the  patient,  and  thus  maintain  a  constant  impression  by 
the  impregnation  of  the  air  he  breathes.  They  consider  this  method 
preferable  to  the  use  of  the  inhaler,  as  keeping  up  a  more  steady  in- 
fluence; but,  nevertheless,  the  latter  method  may  be  resorted  to,  if 
deemed  advisable;  the  balsam  being  added  to  boiling  water,  and  the 
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vapours  inhaled.     They  have  found  balsamic  fumigation  useful  in 
chronic  catarrhs,  as  well  as  in  laryngitis. 

The  same  authors  speak  favourably  of  the  use  of  the  balsams  in 
chronic  ulcerations  of  the  bowels,  such  as  are  left  behind  by  typhoid 
fever  and  dysentery.  They  administer  the  remedy  at  the  same  time 
by  the  mouth  and  by  enema,  giving,  in  the  latter  method,  from  half 
a  drachm  to  a  drachm  of  balsam  of  Tolu,  or  of  storax,  "  dissolved 
in  boiling  water,"  while  the  syrup  of  Tolu  is  given  by  the  mouth. 
{Traite  de  Therap.,  etc.,  4e  ^d.,  ii.  581,  589.) 

The  dose  of  the  balsam  is  from  ten  to  thirty  grains,  which  may  be 
repeated  several  times  a  day.  It  may  be  given  in  pill  or  emulsion ; 
but  the  latter  form  is  preferable.  The  emulsion  may  be  readily  made, 
in  the  common  method,  out  of  the  hard  and  brittle  balsam  ;  but,  in 
its  ordinary  plastic  form,  there  is  some  difficulty.  This  may  be 
obviated  by  dissolving  it  in  the  smallest  quantity  of  almond  oil,  and 
proceeding  with  the  solution  as  with  castor  oil. 

Tincture  of  Tolu  (Tinctura  Tolutana,  U.S.,  Lond.,  Ed.,  Dub.) 
is  prepared  by  dissolving  the  balsam  in  officinal  alcohol.  As  a 
fluidrachm  of  the  tincture  contains  only  five  grains  of  the  balsam, 
the  preparation  is  too  stimulant,  through  the  alcohol,  for  obtaining 
the  full  expectorant  effects  of  the  medicine,  unless  in  the  intemper- 
ate, or  in  very  low  states  of  the  system.  It  is,  therefore,  more  used 
for  flavouring  cough  mixtures  than  for  any  curative  effect. 

Syrup  of  Tolu  (Syrupus  Tolutanus,  U.S.,  Lond.,  Ed.,  Dub.) 
is  prepared,  according  to  the  directions  of  the  U.S.  Pharmacopoeia, 
by  adding  the  tincture  of  Tolu  to  sugar,  evaporating  the  alcohol,  and 
adding  sufficient  water  to  form  a  syrup.  The  London  and  Dublin 
Colleges  boil  the  balsam  in  water,  and  prepare  the  syrup  from  the 
decoction.  However  prepared,  it  is  only  useful  as  a  flavouring  mate- 
rial; as  the  proportion  of  balsam  is  too  small  to  exert  any  effect  on 
the  system.  It  is,  however,  much  used  as  a  grateful  addition  to  pec- 
toral mixtures. 

IT.  BALSAM  OF  PERU. — BalsAMUM  PerUVIANUM.  U.S., 
Lond.,  Ed. 

Origin.  The  balsam  of  Peru  is  obtained  from  a  species  of  3It/ro- 
spermuni,  for  which  the  name  of  Myrospermum  Pereira  has  been  pro- 
posed, in  honour  of  the  late  Dr.  Pereira.  This  is  a  large  tree  growing 
in  Central  America,  in  the  State  of  San  Salvador,  on  the  Pacific 
coast.  The  balsam  is  collected  by  the  aborigines,  who  make  incisions 
in  the  bark,  and,  having  burned  it  slightly  to  favour  the  flow  of  the 
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juice,  introduce  rags,  which  imbibe  the  liquid.  When  saturated, 
these  are  boiled  in  water,  so  as  to  separate  the  balsam,  which  on  cool- 
ing subsides.  The  supernatant  water  is  poured  off,  and  the  balsam, 
having  been  purified  by  straining,  is  introduced  into  jars,  in  which  it 
is  exported. 

Properties.  This  balsam  is  a  thickish  somewhat  viscid  liquid,  of 
a  dark  reddish-brown  colour,  a  fragrant  odour  analogous  to  that  of 
balsam  of  Tolu,  yet  different  and  less  agreeable,  and  a  warm,  bitter- 
ish, somewhat  pungent  taste.  It  is  heavier  than  water,  is  inflamma- 
ble, and  consists  of  resin,  a  peculiar  volatile  oil,  and  an  acid,  which 
is  either  benzoic,  or  cinnamic,  but  probably  the  latter.  Boiling  water 
extracts  the  acid,  and  the  oil  may  be  separated  by  distillation.  The 
balsam  is  soluble  in  alcohol. 

Medical  Properties  and  Uses.  The  effects  of  balsam  of  Peru  are 
essentially  the  same  as  those  of  the  balsam  of  Tolu,  last  described. 
It  was  formerly  highly  esteemed,  and  much  used,  both  as  a  topical 
excitant,  and  internally  as  an  expectorant.  A  notion  prevailed  that 
there  was  in  the  balsams  some  property  peculiarly  favourable  to  the 
healing  not  only  of  ulcers,  but  even  of  fresh  wounds ;  so  that  the 
term  balsamic  came  to  be  almost  synonymous  with  healing.  With 
this  view  of  its  powers,  it  was  very  naturally  concluded  that  it  might 
prove  serviceable  in  ulcerative  affections  of  the  lungs ;  and  hence  it 
became  a  popular  remedy  in  phthisis,  and  other  pectoral  diseases, 
presenting  analogous  exterior  characters.  At  present  it  is  considered 
useful  in  indolent  ulcers  simply  as  a  gentle  local  excitant,  and  in 
chronic  bronchial  diseases  as  a  mild  stimulating  expectorant.  It  is 
altogether  unsuited  to  acute  inflammation  of  the  air-passages,  and, 
indeed,  in  this  country,  is  used  very  little  in  regular  medical  practice 
for  any  purpose. 

Among  the  complaints  in  which  it  was  formerly  used,  were  also 
diseases  of  the  urinary  passages,  leueorrhoea,  amenorrhoea,  rheuma- 
tism, and  palsy.  Sydenham  found  great  benefit  from  this  balsam  in 
the  pains  of  colica  pictonum,  which  were  frequently  relieved  by  it. 

The  dose  is  from  half  a  fluidrachm  to  a  fluidrachm,  which  may  be 
made  into  an  electuary  with  sugar,  or  given  more  conveniently  in  the 
form  of  emulsion ;  the  balsam  being  suspended  in  water  by  means  of 
gum  arabic  or  the  yolk  of  eggs,  and  sugar. 

III.  BENZOIN.  — Benzoinum.  U.  K,  Lond.,  Ed.,  Duh. 
Benzoin  is  the  concrete  juice  of  Styrax  Benzoin,  a  stately  tree, 
growing  in  Java,  Sumatra,  Borneo,  Siam,  and  other  parts  of  the 
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East  Indies.     It  is  obtained  by  wounding  the  bark,  and  collecting 
the  juice  as  it  exudes.     This  soon  hardens  on  exposure. 

There  are  two  prominent  varieties  of  benzoin ;  one  either  in  sepa- 
rate whitish  tears,  or  masses  consisting  of  aggregated  tears  with  a 
reddish-brown  connecting  medium ;  the  other  in  masses  of  a  brown 
colour,  with  few  or  no  tears. 

The  odour  of  benzoin  is  fragrant;  its  taste  very  slight,  but  some- 
what acrid  after  chewing.  It  is  fusible  and  inflammable,  and  when 
melted  emits  pungent  fumes.  It  consists  chiefly  of  resin  and  ben- 
zoic acid,  and,  when  heated  in  close  vessels,  gives  out  benzoic  acid 
with  a  fragrant  volatile  oil.  It  yields  a  small  proportion  of  benzoic 
acid  to  water,  and  is  wholly  soluble  in  alcohol. 

3Iedical  Ejfects  and  Uses.  Benzoin  is  moderately  stimulant  and 
expectorant;  but  is  almost  never  used  by  itself  internally.  It  may 
be  employed  advantageously,  by  way  of  fumigation,  in  chronic  in- 
flammation of  the  larynx  with  ulceration,  and  in  chronic  bronchitis; 
portions  of  it  being  thrown  upon  burning  coals  so  as  to  impregnate 
with  its  vapours  the  air  of  the  chamber,  in  which  the  patient  may  be 
placed.  The  object  aimed  at  should  be  to  keep  the  air  constantly 
fumigated,  but  only  to  such  a  degree  as  may  be  quite  comfortable  to 
the  patient,  without  exciting  cough.  The  balsam  may  also  be  used 
by  adding  it  to  boiling  water,  and  inhaling  the  vapour  by  means  of 
an  inhaler.  (See  vol.  i.  p.  79.)  There  are  two  preparations  of  ben- 
zoin which  are  more  or  less  used  in  medicine. 

Compound  Tincture  of  Benzoin  (Tinctura  Benzoini  Composita, 
U.S.^  Lond.,  Ed.)  is  prepared  by  dissolving  benzoin,  storax,  balsam 
of  Tolu,  and  aloes  in  officinal  alcohol.  The  resinous  matter  of  this 
tincture  is  separated  on  the  addition  of  water.  It  is  sometimes  used 
as  a  stimulant  expectorant,  and  slight  laxative,  in  old  pectoral  dis- 
eases, in  doses  varying  from  thirty  minims  to  two  fluidrachms,  Mr. 
R.  "W.  Ellis,  of  Bristol,  England,  has  found  it  very  useful  in  chronic 
dysentery,  in  the  dose  of  fifteen  or  twenty  minims  three  times  a  day. 
{Braithwaite  s  Retrospect,  No.  xxiv.  p.  101.)  Its  chief  employment, 
however,  is  as  a  stimulant  application  to  old  and  indolent,  or  flabby 
ulcers.     It  has  proved  serviceable  in  chapped  nipples. 

BENZOIC  ACID.  —  AciDUM  Benzoicum.  U.S.,  Lond.,  Ed., 
Dub. 

Preparation.  Benzoic  acid  is  by  all  the  Pharmacopoeias  directed 
to  be  procured  by  sublimation.  It  is  the  odorous  product  obtained 
in  this  way  that  is  intended,  and  not  the  chemically  pure  benzoic 
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aciti,  which  is  inodorous,  or  that  procured  from  the  urine  of  animals, 
■which,  as  found  in  the  shops,  has  an  odour,  but  very  unlike  that  of 
the  officinal  acid.  The  true  officinal  substance  is  procured  by  subli- 
mation from  benzoin.  For  the  method  of  conducting  the  process  the 
reader  is  referred  to  the  U.  S.  Dispensatory. 

Properties  and  Composition.  As  officinally  prepared,  benzoic  acid 
is  in  beautifully  white,  soft,  feathery,  shining  crystals,  having  a  highly 
fragrant  odour,  arising  from  a  portion  of  volatile  oil  that  is  given 
over  along  with  it,  and  a  warm,  somewhat  pungent,  acidulous  taste. 
It  is  fusible  by  heat,  and  readily  vaporized,  sending  forth  pungent, 
suffocating  fumes.  It  is  also  inflammable.  Boiling  water  dissolves 
a  small  proportion,  which  is  deposited  upon  cooling.  It  is  wholly 
dissolved  by  alcohol,  the  fixed  oils,  and  alkaline  solutions.  The  crys- 
tallized acid  consists  of  one  equivalent  of  a  compound  radical  called 
henzyle^  one  of  oxygen,  and  one  of  water. 

Medical  Uffccts  a)hl  Uses.  Benzoic  acid  is  locally  irritant,  stimu- 
lant to  the  system,  and  perhaps  expectorant.  It  is  upon  this  acid 
probably,  or  the  analogous  cinnamic  acid,  that  the  balsams  depend 
mainly  for  their  virtues,  and  especially  for  the  effects  they  produce  by 
fumigation.  But  it  will  be  remembered  that  it  is  the  officinal  acid, 
which  we  are  now  considering.  It  is,  however,  very  seldom  used  in- 
ternally except  as  an  ingredient  of  the  camphorated  tincture  of 
opium,  or  paregoric,  of  which  it  is  a  constituent. 

I  have  within  a  few  years  employed  the  acid  in  cases  of  phosphatic 
lithiasis,  with  the  object  of  dissolving  the  phosphates  deposited  by 
the  urine,  and,  in  some  cases,  with  striking  results,  so  far  as  the 
object  aimed  at  was  concerned.  Though  it  is  not  impossible  that  the 
impregnation  of  the  urine,  resulting  from  the  use  of  the  acid,  may 
sometimes  prove  serviceable  by  a  stimulant  or  alterative  influence 
upon  the  diseased  surfaces,  yet  it  was  not  with  that  object  that  I 
have  prescribed  it,  as  there  are  other  medicines  more  efficacious. 
From  the  experiments  of  Dr.  Garrod  and  Mr,  Keller,  it  appears 
that,  when  benzoic  acid  is  taken  internally,  the  urine  becomes  im- 
pregnated with  the  soluble  hippuric  acid,  into  which  it  is  probable 
that  the  benzoic  acid  is  converted.  The  urine  may  thus  be  kept  in 
an  acid  state  whenever  desired,  and  consequently  made  to  hold  the 
phosphates  in  solution.  The  acid  has  also  been  given  for  nocturnal 
incontinence.  The  dose  is  from  ten  to  thirty  grains,  which  may  be 
conveniently  administered  with  two  parts  of  borax,  or  four  of  phos- 
phate of  soda,  by  which  it  is  rendered  soluble  in  water. 
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lY.  STORAX.  — Styrax.  U.  S.,  Lo7id.,  Ed. 

Until  quite  recently,  storax  has  generally  been  supposed  to  be 
the  juice  of  Styrax  officinale,  a  small  tree,  indigenous  in  Syria  and 
other  parts  of  the  Levant,  and  naturalized  in  the  South  of  Europe; 
but  it  has  been  rendered  extremely  probable  by  Mr.  Daniel  Hanbury, 
of  London,  that  the  drug  is  really  derived  from  the  Liquidamher 
Orientale,  growing  in  Asia  Minor.  There  are  several  varieties  of  it. 
Sometimes  it  is  obtained  in  tears,  separated  or  agglutinated;  but 
these  are  seldom  if  ever  brought  to  this  country.  The  varieties 
found  in  our  market  are  two ;  one  in  solid  friable  lumps,  consisting 
of  sawdust  with  more  or  less  of  the  balsam ;  the  other,  called  liquid 
storax,  a  semi-liquid  adhesive  substance,  of  a  light  greenish-gray 
colour,  though  nearly  black  on  the  surface.  It  is  said  to  be  procured 
from  the  inner  bark  by  expression  or  decoction,  or  by  the  two  me- 
thods combined.  Styrax  is  purified  for  use  by  dissolving  it  in  alco- 
hol, and  evaporating  to  the  proper  consistence. 

The  odour  of  storax  is  fragrant,  its  taste  somewhat  pungent  and 
aromatic.  It  is  fusible  by  heat,  inflammable,  very  partially  soluble 
in  water,  to  which  it  imparts  its  odour,  and  quite  soluble,  with  the 
exception  of  impurities,  in  alcohol  and  ether.  It  contains  resin,  a 
volatile  oil,  and  cinnamic  or  benzoic  acid,  with  some  other  ingre- 
dients of  no  practical  importance. 

Medical  Effects  and  Uses.  Storax  has  the  same  effects  on  the 
system  as  the  other  balsams,  and  may  be  used  for  the  same  pur- 
poses. It  has  been  occasionally  employed  in  chronic  bronchial  affec- 
tions, complaints  of  the  urinary  passages,  leucorrhoea,  amenorrhoea, 
and  as  a  local  stimulant  application  to  idcers;  but  is  at  present  little 
prescribed,  at  least  in  the  United  States.  It  is  an  ingredient  in  the 
compound  tincture  of  benzoin,  already  described  {page  678),  and  in 
the  compound  pills  of  storax. 

The  Compound  Pills  of  Storax  (Pilula  Styracis  Composita, 
Lond. ;  Pilulve  Styracis,  Ed.)  are  made  of  storax,  opium,  and 
saffron.  The  object  of  the  storax  is  simply  to  cover  the  smell  and 
taste  of  the  opium,  as  its  name,  in  the  title  of  the  preparation,  con- 
ceals the  important  ingredient.  Indeed,  the  object  is  to  afford  the 
means  of  prescribing  opium,  when  it  may  be  needed,  without  the 
knowledge  of  the  patient ;  very  important  sometimes,  in  order  to 
avoid  leading  to  evil  habits.  Five  grains  of  the  mass  contain  a 
grain  of  opium. 
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VII.  COPAIBA  AND  THE  TURPENTINES. 

I  place  these  together,  because,  so  far  as  concerns  their  operation 
on  the  air-passages  of  the  lungs,  they  are  almost  identical  in  their 
effects.  Elsewhere  it  has  been  stated  that  these  substances  are 
stimulant  to  the  circulatory  system,  with  a  disposition  to  excite 
the  different  emunctories,  especially  the  kidneys.  They  exercise 
a  similar,  though  comparatively  feeble  influence  on  the  bronchial 
mucous  membrane.  It  is  probable  that  all  their  effects,  both  local 
and  general,  are  dependent  almost  exclusively  on  their  volatile  oil, 
which  enters  the  circulation,  and  escapes,  unchanged  or  modified, 
through  various  outlets,  exciting  the  several  tissues  in  its  passage. 
The  lungs  afford  one  of  these  outlets,  and  are,  therefore,  subject  to 
this  special  influence  of  the  oil.  Besides  this,  they  feel,  together 
Avith  all  the  other  vascular  tissues  of  the  body,  the  stimulant  action 
of  the  oil  circulating  through  them  with  the  blood.  There  is  thus 
a  double  action  upon  the  air-passages,  which  is  sometimes  available 
for  important  therapeutic  purposes. 

Copaiba  and  the  turpentines  may  be  used  in  all  chronic  bronchial 
and  laryngeal  inflammations,  in  which  activity  of  excitement  or 
acuteness  of  inflammation  is  wholly  past;  but  especially  when  there 
is  coincident  general  debility.  They  are  specially  adapted  to  those 
old  cases  of  catarrh  or  bronchitis,  in  which  there  is  copious  expecto- 
ration of  mucous,  muco -purulent,  or  purulent  7natter,  with  general 
debility,  emaciation,  night-sweats,  etc. ;  and  which  bear  a  close  resem- 
blance to  pulmonary  consumption  in  their  external  aspect,  though 
toto  coelo  different  in  their  real  nature. 

In  all  the  forms  of  chronic  bronchitis,  even  without  any  symptoms 
of  hectic,  which  have  been  called  p)ituitous  catarrh,  hronchorrhoea, 
humoral  asthma,  and  tussis  senilis,  all  characterized  by  copious  ex- 
pectoration, these  medicines  may  be  employed,  whenever  there  is  no 
acuteness  in  the  symptoms  to  contra-indicate  them. 

They  may  be  used  by  the  stomach  or  by  inhalation.  The  turpen- 
tines, administered  in  the  latter  method,  have  been  recommended  in 
gangrene  of  the  lungs. 

Copaiba  is  generally  most  conveniently  given  in  emulsion,  made 
by  suspending  it,  by  means  of  gum  arabic  and  loaf  sugar,  in  mint- 
water;  and  may  frequently  be  combined  with  laudanum,  or  some 
other  preparation  of  opium,  and  with  other  expectorants,  to  give  it 
a  more  decided  direction  to  the  lungs.     From  ten  to  twenty  minims 


682  LOCAL    REMEDIES.  [PAKT  II. 

may  be  administered  three  or  four  times  a  day,  or,  in  cases  of  urgency, 
every  two  or  three  hours.  Or  its  volatile  oil  may  be  substituted  in 
from  one-third  to  one-half  the  dose. 

Turpentine  may  be  used  in  the  same  way.  The  Canadian  tur- 
pentine is  the  most  elegant  and  agreeable  of  these  oleo-resins;  but 
any  one  of  them  may  be  employed;  our  common  ivhite  turpentine^ 
Strasburg  turpentine,  Venice  turpentine^  or  the  Chian.  They  may 
be  given  also  in  the  form  of  pill,  and  those  having  the  liquid  form  in 
electuary ;  but  the  emulsion  is  on  the  whole  the  best  method,  as 
likely  to  be  most  acceptable  to  the  stomach.  The  volatile  oil  (Oleum 
Terebinthin^)  might  be  substituted;  but,  from  the  rapidity  of  its 
absorption,  it  is  more  stimulant  in  its  operation,  and  more  likely  to 
affect  the  urinary  passages  disagreeably.  The  dose  of  the  turpen- 
tines is  from  a  scruple  to  a  drachm. 


The  following  are  substances  analogous  to  the  turpentines  in  their 
effects  upon  the  chest,  and  are  occasionally  used  for  the  same  purpose. 

1.  TAR.  —  Pix  LiQUlDA. 

This  is  sometimes,  though  rarely,  administered  in  substance,  in  the 
form  either  of  pill,  or  of  electuary  made  with  sugar.  The  dose  is 
the  same  as  that  of  the  turpentines.  But  the  form  in  which  tar  is 
almost  exclusively  used  internally  is  that  of  infusion,  or  tar  water. 
The  mode  of  preparing  this  has  been  already  described  (ii.  619).  It 
is  only  necessary  here  to  state  that,  being  less  stimulant  than  copaiba 
or  the  turpentines,  it  may  be  used  in  cases  which  might  be  thought 
to  have  too  much  acuteness  for  those  medicines,  or  in  which  the  pro- 
priety of  using  them  might  be  deemed  equivocal.  From  one  to  two 
pints  may  be  given  daily. 

But  it  is  by  means  of  inhalation  that  tar  is  most  useful;  and,  em- 
ployed in  this  way,  it  is  an  excellent  remedy  in  pectoral  diseases,  not 
only  bronchial  and  laryngeal,  but  also  pulmonary;  not  only  in  the 
chronic,  but  also  in  the  acute  in  their  advanced  stages,  when  the 
expectoration  is  purulent  and  somewhat  copious,  and  the  system 
generally  enfeebled.  In  pneumonia,  which  has  advanced  to  the  stage 
of  abscess,  in  grangrene  of  the  lungs  under  similar  circumstances,  in 
chronic  bronchitis  and  ulcerative  laryngitis,  it  may  be  used  often  with 
great  benefit ;  and  even  cases  of  phthisis  may  be  sometimes  allevi- 
ated. But  the  remedy  must  be  used  long  and  continuously;  for 
months,  and,  if  necessary,  for  years.  The  vapour  should. never  be 
so  concentrated  as  to  irritate  or  oppress  the  lungs ;  but  should  rather 
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produce  an  agreeable  impression  upon  them.  The  remedy  is  best 
administered  by  evaporating  tar  in  a  water-bath,  so  that  the  heat 
cannot  be  pushed  so  far  as  to  decompose  it.  This  may  be  conveni- 
ently accomplished  by  means  of  the  nurse-lamp.  (See  vol.  i.  p.  78.) 
If  the  patient  be  confined  to  the  house,  the  air  of  the  apartment  in 
which  he  sits  or  sleeps  should  be  kept  constantly  impregnated  with 
the  vapour;  and,  if  at  home  only  at  nights,  he  should  breathe  this 
medicated  air  the  whole  night  in  his  chamber. 

2.  CREASOTE.  —  CreaSOTUM. 

Creasote  has  properties,  so  far  as  regards  the  chest,  very  similar 
to  those  of  the  turpentines,  and  may  be  tried  under  similar  circum- 
stances. The  dose  is  from  one  to  three  drops,  which  may  be  repeated 
three  or  four  times  a  day  in  ordinary  cases,  but  every  two  or  three 
hours,  when  the  symptoms  are  more  urgent. 

3.  RESIN.  —  ReSINA. 

This  is  the  residue  left  after  the  evaporation  of  the  volatile  oil 
from  common  white  turpentine.  When  resin  is  burned,  it  emits 
copious  visible  fumes,  which  may  be  breathed  with  impunity,  and 
sometimes  exercise  a  happy  influence  in  cases  of  bronchial  disease, 
and  suppurating  non-tuberculous  cavities  in  the  lungs.  They  are 
more  excitant  than  the  vapours  of  tar,  and  adapted  only  to  cases  in 
which  the  parts  affected  are  in  a  state  of  very  decided  relaxation  and 
debility,  without  the  least  suspicion  of  acuteness  in  the  accompany- 
ing inflammation.  The  resin  is  employed  by  being  thrown  upon  red- 
hot  coals  (not  anthracite)  in  a  shovel,  or  on  the  shovel  itself  heated 
to  redness  or  nearly  so;  and  the  patient  is  to  be  in  such  contiguity 
as  may  enable  him  to  inhale  the  fumes,  without  being  oppressed,  or 
suffering  material  irritation  from  them.  He  should  be  cautious  at 
first,  and  gradually  increase  his  exposure,  as  he  finds  he  can  tolerate 
the  remedy  without  inconvenience. 
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C  H  0  L  A  G  0  G  U  E  S. 

These  are  medicines  which  increase  the  flow  of  bile.  In  this 
broadest  acceptation  of  the  term,  it  does  not  necessarily  follow  that 
they  increase  the  secretion;  for,  as  bile  collects  normally  in  the 
gall-bladder,  and  sometimes,  from  impediment  to  its  passage,  in  the 
biliary  ducts,  whatever  produces  an  extraordinary  amount  of  pres- 
sure on  the  liver  and  its  appendages  will  force  it  out  into  the  duo- 
denum, whence  it  may  escape  by  the  stomach  or  rectum,  and  thus 
become  visible.  Such  a  pressure  is  exerted  in  the  act  of  vomiting, 
especially  when  severe  and  protracted;  and  emetic  substances,  con- 
sequently, not  unfrequently  act  as  cholagogues,  in  this  sense  of  the 
word.  The  bile,  under  these  circumstances,  does  not  generally 
appear  in  the  first  discharge  from  the  stomach;  because  some  time 
must  elapse  after  compression,  before  it  can  pass  through  the  ducts, 
and  ascend  from  the  duodenum  into  the  stomach.  Hence,  tartar 
emetic  is  more  apt  to  occasion  bilious  discharges  than  ipecacuanha; 
as,  independently  of  its  greater  violence,  it  is  more  frequently  fol- 
lowed by  repeated  acts  of  vomiting. 

It  is  not  impossible  that  purgatives,  which  occasion  much  strain- 
ing at  stool,  may  have  the  same  effect  of  emulging  the  liver  by  a 
mere  mechanical  action ;  in  which  case,  also,  the  bile  would  appear, 
not  in  the  first,  but  in  some  of  the  subsequent  passages,  in  more 
than  ordinary  proportion. 

The  appearance,  therefore,  of  bile  in  the  discharged  contents  of 
the  stomach,  or  in  unusual  quantity  in  the  alvine  evacuations,  must 
not  be  considered  as  a  certain  evidence  of  an  augmented  secretion. 

Nor  is  the  absence  of  coloured  bile  from  the  feculent  discharges 
a  positive  proof  of  suspended  or  diminished  secretion  of  the  liver. 
Leaving  out  of  consideration  those  comparatively  rare  cases,  in 
which  mechanical  obstruction  is  offered  to  the  escape  of  the  bile  into 
the  duodenum,  as  by  the  presence  of  biliary  calculi  in  the  tubes,  and 
in  which  there  is  of  course,  without  a  necessary  diminution  of  secre- 
tion, an  absence  of  bile  from  the  evacuations,  there  may  be  others, 
in  which  no  obstruction  exists,  and  in  which,  nevertheless,  there  may 
be  the  same  want  of  colour,  with  an  undiminished  amount  of  secre- 
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tion.  When  bile  is  chemically  examineJ,  it  is  found  to  be  a  com- 
plex fluid,  of  which  the  colouring  matter  is  only  one  of  the  ingredients. 
The  colour,  therefore,  like  that  of  the  blood,  is  not  inherent  in  the 
whole  fluid,  but  only  in  a  particular  principle  contained  in  it.  This 
colouring  principle,  however,  is  so  generally  found  in  bile,  that  it 
may  be  considered  as  a  characteristic  ingredient,  as  urea  is  of  the 
urine ;  but,  as  urea  may  be  morbidly  wanting  in  the  urine,  so  may 
this  colouring  matter  also  be  in  bile.  Therefore,  the  aosence  of  it 
in  the  alvine  evacuations  is  not  a  positive  proof  of  suspended  action 
of  the  liver;  but  only  that  the  organ  does  not  secrete  the  yellow 
matter.  It  follows,  too,  that  medicines  may  increase  the  biliary 
secretion,  without  any  evidence  of  that  increase  being  presented  in 
the  stools.  They  may  increase  the  non-coloured  ingredients,  with- 
out the  coloured;  as  diuretics  may  greatly  augment  the  flow  of 
urine,  without  any  increase  of  urea.  Unhappily,  however,  we  have 
no  means  of  deciding,  in  any  particular  case,  whether  there  is  or  is 
not  an  increase  of  biliary  matter,  if  unattended  with  the  colouring 
principle,  unless  by  an  elaborate  chemical  examination,  which  few 
practitioners  will  be  disposed  to  undertake.  We  cannot,  therefore, 
determine,  except  conjecturally,  in  relation  to  any  particular  medi- 
cine, whether  it  is  cholagogue  or  not,  when  the  evacuations  are  either 
of  the  natural  colour,  or  deficient  in  colouring  matter. 

It  is  an  opinion  which  I  advanced  more  than  thirty  years  since, 
that  the  colouring  matter  of  bile  is  not  a  product  of  secretion,  but 
merely  separated  by  the  liver  from  the  blood,  in  which  it  exists 
normally,  as  a  result  of  the  disintegration  of  the  tissues,  or  more 
probably  of  the  blood-corpuscles.  In  this  view  of  its  origin,  it  may 
be  increased  or  decreased  in  the  bile,  without  a  necessary  alteration 
in  the  proportion  of  the  other  constituents.  But,  as  its  augmenta- 
tion is  the  only  certain  evidence  we  have  of  an  increase  of  the 
hepatic  secretory  function,  and  consequently  the  only  proof  of  the 
excitant  influence  of  any  medicine  on  that  function,  we  can  consider 
as  cholagogue,  so  far  as  the  act  of  secretion  is  concerned,  only  those 
substances  which  give  this  proof  of  their  operation. 

We  may  admit,  therefore,  two  modes  of  obvious  cholagogue  action ; 
one  by  mechanical  pressure,  forcing  out  the  accumulated  bile;  the 
other  by  an  increased  secretion,  so  far  as  it  can  be  measured  by  an 
increased  elimination  of  the  bilious  colouring  matter.  In  reference 
to  the  first  method,  it  may  be  left  out  of  consideration  here,  as  hav- 
ing only  an  incidental  relation  to  the  subject;  the  special  object 
being  at  present  the  consideration  of  influences  affecting  the  func- 
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tion  of  the  liver.  But  there  is  one  mode,  in  which  this  mechanical 
result  may  be  produced  through  an  increase  of  the  secretory  func- 
tion. The  bile  is  sometimes  so  thick  and  viscid  that  it  will  not  flow 
readily  through  the  ducts.  If  now  the  liver  can  be  made  to  throw 
out  thin  liquid,  with  or  without  colouring  matter,  the  thick  bile  may 
be  diluted,  and  the  tubes  washed  out  as  it  were,  thus  giving  to  the 
evacuations  a  highly  bilious  appearance,  although  there  may  have 
been  no  increased  production  of  the  colouring  matter.  It  is  very 
probable  that  many  of  the  general  secretory  stimulants  may  have 
this  eifect  in  emulging  the  liver,  and  thus  seem  occasionally  to  in« 
crease  the  ordinary  quantity  of  bile  evacuated.  Many  substances, 
supposed  at  various  times  to  have  a  special  influence  on  the  liver, 
may  have  acquired  their  reputation  in  this  way ;  but,  not  producing 
obvious  bilious  evacuations  under  ordinary  circumstances,  and  as  a 
general  result,  have  not  sustained  this  reputation. 

In  former  times,  during  the  prevalence  of  the  absurd  doctrine  of 
signatures,  a  notion  prevailed,  that  yellow  substances  were  specially 
efficient  in  increasing  the  flow  of  bile;  and  hence  rhubarb,  turmeric, 
the  yolk  of  eggs,  etc.,  acquired  some  repute  as  cholagogues.  This 
notion  requires  at  present  no  refutation. 

It  follows,  from  what  has  been  said  above,  that  we  are  to  treat 
here  as  cholagogues  only  substances  which  are  known  to  increase 
the  secretion  of  bile,  as  measured  by  the  augmented  quantity  of  the 
coloured  liquid  evacuated,  or  by  the  deepened  intensity  of  the  colour. 
Some  may  be  disposed  to  doubt  the  possession  of  this  specific  prop- 
erty by  any  medicine ;  and  the  number  of  medicines  is  certainly  not 
great  which  are  known  to  possess  it ;  but,  when  it  is  considered  that 
the  administration  of  certain  substances  is  uniformly,  or  almost  uni- 
formly, followed  by  bilious  stools,  no  matter  what  may  be  the  state 
of  the  system,  whether  in  health  or  disease,  and  that  this  effect  may 
be  repeated  as  often  as  the  dose  of  the  medicine  is  repeated,  showing 
that  it  is  not  dependent  on  the  mere  evacuation  of  the  reserved  bile 
of  the  gall-bladder,  we  cannot  reasonably  deny  the  existence  of  such 
a  class. 

Like  all  other  organs,  the  liver  may  be  irritated  to  a  point  at 
which  its  function  is  diminished  or  suspended.  If,  in  this  condition 
of  the  organ,  medicines  are  administered  which  abate,  without  en- 
tirely removing  the  excitement,  it  may  be  reduced  to  that  degree  at 
which  function  is  promoted,  and  the  secretion  of  bile  may  thus  be 
increased.     Hence,  when  the  liver  is  actively  congested,  and  the 
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biliary  function  cliecked,  the  administration  of  emetic  substances  in 
nauseating  doses,  or  of  arterial  sedatives,  may,  on  the  principle  re- 
ferred to,  prove  cholagogue.  Thus,  antimonials  promote  the  hepatic 
secretion,  when  it  is  restrained  by  high  vascular  irritation  or  active 
congestion,  as  in  bilious  fevers,  and  the  early  stage  of  hepatic  in- 
flammation. Warm  baths  have  the  same  effect  by  their  relaxing 
operation. 

Any  excitant  influence  upon  the  portal  circulation  in  the  liver, 
which  moderately  increases  it,  may  stimulate  the  secretory  function, 
and  produce  an  increased  flow  of  bile.  One  of  the  influences  of 
this  kind  is  mechanical  agitation  of  the  liver,  such,  for  example,  as 
is  experienced  in  horseback  riding,  and  exercise  in  a  jolting  carriage, 
both  of  Avhich  act  as  cholagogue  agents  in  a  torpid  or  inert  state  of 
the  organ ;  but  are,  on  the  contrary,  injurious,  when  the  function  is 
inoperative  in  consequence  of  an  overwhelming  active  congestion. 

Of  a  similar  nature  is  the  operation  of  emetics  on  the  hepatic 
function.  I  do  not  here  allude  to  the  emulgent  effect  produced  by 
their  pressure.  This  has  been  noticed  above.  But  the  agitation  of 
this  very  pressure  excites  the  function,  and  thus  often  positively  in- 
creases the  secretion  of  bile.  Hence  the  use  of  emetics  in  jaundice, 
dependent  on  the  suspension  of  this  secretion.  An  antimonial 
emetic  is  among  the  most  effectual  remedies  in  that  disease. 

Heat,  too,  is  a  powerful  excitant  of  the  hepatic  function.  There 
is  an  obvious  reason  why  this  should  be  so.  When  the  system  is 
heated  above  the  normal  standard,  there  is  less  of  its  superfluous 
carbon  thrown  off  by  the  lungs  in  the  shape  of  carbonic  acid,  because 
the  heat  generated  by  the  oxidation  of  the  carbon  is  not  wanted. 
This  element,  therefore,  which  is  noxious  in  excess,  must  seek  some 
other  outlet,  by  which  it  may  escape,  without  undergoing  this  kind 
of  combustion  in  the  body.  Such  an  outlet  it  finds  through  the 
liver,  by  which  it  is  thrown  off  in  the  shape  of  fatty  matter  or  cho- 
lesterin;  and,  to  accomplish  this  depuration,  nature  has  established 
such  a  relation  between  heat  and  the  liver,  that  the  former  is  a  pow- 
erful stimulant  to  the  secretory  function  of  the  latter.  The  excita- 
tion produced  by  heat  is  often  carried  to  excess;  and  hence  the 
bilious  diarrhoea,  and  the  cholera  morbus  or  vomiting  and  purging  of 
bile,  so  common  in  hot  weather.  Not  unfrequently  the  stimulation 
passes  the  secreting  point,  producing  high  vascular  congestion  or  in- 
flammation. Often,  moreover,  a  steady  continuance  of  the  influence 
at  the  point  of  increased  secretion,  ends,  after  a  time,  in  wearing 
out  the  excitability  of  the  organ,  and  a  torpid  or  inert  condition  of 
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the  function  results.  It  is  only,  therefore,  hy  a  moderate  and  inter- 
mittent action  that  heat  proves  cholagogue.  Though  more  powerful 
as  a  cause  of  disorder  in  this  way,  than  efficient  as  a  remedy,  it  may 
nevertheless  be  used  with  advantage  in  stimulating  the  torpid  liver, 
when  the  torpidity  does  not  depend  upon  a  previous  pathological  in- 
fluence of  heat  itself.  A  hot  hath  may  be  used  advantageously  for 
this  purpose.  I  have  already  stated  that  the  warm  hath  may  act  as 
cholagogue,  by  producing  relaxation,  or  an  opposite  state  of  the 
organ,  when  the  function  is  suppressed  by  over-excitement  of  the 
liver. 

Another  method  by  which  the  secretion  of  bile  is  promoted  is  by 
the  contact  of  irritant  suhstances  with  the  mucous  coat  of  the  duo- 
denum. Reference  has  been  already  made,  more  than  once,  to  the 
sympathetic  relation  existing  between  a  secreting  gland  and  the  sur- 
face of  the  cavity  into  which  its  outlet  opens,  as,  for  example,  between 
the  salivary  glands  and  the  inside  of  the  mouth.  Just  as  irritants, 
applied  to  the  buccal  mucous  membrane,  excite  a  flow  of  saliva,  so 
may  irritants  of  almost  any  kind,  remaining  for  a  sufficient  length  of 
time  in  contact  with  the  inner  surface  of  the  duodenum,  produce  a 
flow  of  bile ;  and  hence  numerous  bodies  may  occasionally  prove 
cholagogue,  without  any  special  influence  over  the  function.  Such, 
probably,  are  most  of  the  drastic  cathartics. 

In  relation  to  the  special  cholagogue  medicines,  I  have  already 
treated  of  all  which  are  known  to  belong  to  the  class.  It  will  be 
sufficient  here  simply  to  mention  them,  and  to  refer  to  the  observa- 
tions elsewhere  made,  for  a  particular  account  of  their  mode  of  action 
and  therapeutic  application  in  this  respect. 

The  Mercurials  are  beyond  all  comparison  the  most  powerful 
cholagogue  agents,  and  are  much  and  very  advantageously  used  in 
this  capacity.  (See  vol.  ii.  p.  252.)  Of  these  calomel  and  the  mer- 
curial pill  are  most  used ;  the  former  being  much  the  more  effective 
of  the  two.  As  stated  on  a  former  occasion,  the  mercurials  are  much 
more  efficient  in  this  way  when  swallowed,  than  when  applied  exter- 
nally; because,  in  the  former  method,  they  are  absorbed  into  the 
portal  veins,  and  distributed  immediately  to  the  secretory  structure 
of  the  liver,  along  with  the  materials  out  of  which  the  bile  is  made; 
while,  by  the  latter,  they  reach  the  organ  in  much  smaller  proportion 
through  the  hepatic  artery,  which  is  probably  intended  to  nourish  the 
liver,  rather  than  afford  it  matter  for  secretion. 

NiTROMURiATiC  AciD  is  probably  next  to  the  mercurials,  in  chola- 
gogue power,  of  all  the  medicines  which  operate  by  a  special  influ- 
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ence  on  the  secretory  function.  The  same  remark,  as  to  the  greater 
cholagogue  efficiency  of  internal  than  of  external  application,  may 
be  made  of  this  remedy  as  of  the  mercurials.  For  an  account  of  its 
properties  and  uses,  see  vol.  i.  p.  379. 

Chlorine-water,  and  the  compounds  which  chlorine  forms  with 
the  alkalies,  are  supposed  to  have  some  cholagogue  power.  (See  vol. 
ii.  p.  363.) 

Aloes  has,  I  think,  undoubtedly  a  stimulant  influence  on  this 
function,  of  which  a  strong  proof  is  afforded,  in  its  frequent  efficiency 
in  restoring  the  suspended  secretion  of  bile  in  jaundice,  sometimes 
even  when  mercury  has  failed.  (See  vol.  ii.  p.  510.) 

Dandelion  or  Taraxacum  is  supposed  to  promote  the  secretion 
of  bile,  and  to  have  an  alterative  influence  over  the  liver,  and  hence 
is  much  used  in  cases  attended  with  a  deficiency  of  that  secretion, 
and  in  chronic  inflammation  of  the  organ.  Though  I  have  employed 
the  medicine  very  often  and  freely  in  these  affections,  1  confess  that 
I  feel  quite  uncertain  in  what  degree  to  consider  it  efficient ;  for,  hav- 
ing almost  always  given  it  with  mercury  or  nitromuriatic  acid,  I  have 
found  it  difficult  to  decide  how  much  of  the  good  effect  was  ascriba- 
ble  to  these  medicines,  and  how  much  to  the  dandelion.  I  am,  how- 
ever, inclined  to  the  opinion,  that  it  has  some  stimulant  influence  over 
the  hepatic  function. 

In  relation  to  the  therapeutic  uses  of  the  cholagogues,  all  that  is 
necessary  has  been  already  stated,  in  the  remarks  made  upon  mer- 
cury in  general  as  an  alterative  (see  ii.  252),  and  upon  calomel  as  a 
purgative  (ii.  543).  It  may  be  proper  to  notice  here  one  effect  of 
these  medicines,  which,  though  not  directly  therapeutic,  may  be  taken 
advantage  of  for  the  promotion  of  the  action  of  other  medicines.  A 
congested  state  of  the  portal  circulation  necessarily  impedes  the  oper- 
ation of  medicines  through  absorption  from  the  alimentary  canal,  as 
the  fulness  of  the  capillaries  resists  the  entrance  of  substances  into 
them.  Consequently,  the  cholagogues,  by  unloading  this  circulation, 
through  increase  of  the  hepatic  secretion,  and  perhaps  an  increased 
movement  of  the  blood  through  the  capillaries  of  the  organ,  facilitate 
the  absorption  of  medicines  from  the  primse  viae,  and  thus  promote 
their  action  on  the  system. 

VOL.  II. — 44 
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EMMENAGOGUES. 

These  are  medicines  which  have  the  special  property  of  promoting 
the  menstrual  discharge.  Difference  of  opinion  has  existed  in  regard 
to  the  nature  of  this  evacuation,  whether  it  is  to  be  considered  as  a 
secretion  or  hemorrhage.  That  it  is  not  the  result  of  secretion,  in 
the  sense  in  which  some  modern  physiologists  regard  this  function, 
as  performed,  namely,  through  the  agency  of  cells,  is  very  obvious; 
for,  examined  by  the  microscope,  it  is  found  to  contain  the  red  cor- 
puscles of  the  blood  unchanged,  and  these  could  hardly  have  entered 
into  the  interior  of  a  cell  with  a  perfect  integrity  of  their  envelope. 

But,  though  not  a  secretion,  in  this  sense  of  the  term,  it  cannot, 
I  think,  be  considered  as  a  simple  hemorrhage.  The  liquid  elimi- 
nated differs  from  blood  in  some  material  points,  the  most  prominent 
of  which  is  its  want  of  coagulability.  It  is  urged,  in  reply  to  this 
objection,  that  the  property  of  coagulation  is  lost  in  consequence  of 
the  slowness  with  which  the  blood  oozes  out  from  the  vessels,  and 
of  its  intimate  mixture  with  the  mucus.  But  the  menstrual  fluid 
often  escapes  in  considerable  quantities,  still  characterized  by  its 
want  of  coagulability ;  and  it  is  only  when  the  normal  discharge  is 
replaced  by  a  true  hemorrhage,  that  the  fibrin  exhibits  its  coagu- 
lating property.  There  are  generally  also  differences  in  colour  and 
odour,  which  indicate  an  absence  of  perfect  identity  with  blood. 
Besides,  the  discharge  is  frequently  preceded  and  followed  by  the 
escape  of  a  whitish  or  colourless  liquid;  and  there  seems  a  gradual 
passage  from  one  of  these  kinds  of  discharge  to  the  other;  and 
sometimes,  indeed,  an  intermediate  condition  between  the  two.  The 
menstrual  fluid,  therefore,  differs  from  pure  blood.  It  is  undoubt- 
edly separated  from  the  circulating  mass,  and  probably  undergoes 
some  modification  in  the  act  of  separation.  The  term  secretion, 
in  its  widest  sense,  might  apply  to  a  liquid  of  this  kind.  The 
menses,  therefore,  in  this  view  of  the  subject,  may  be  looked  on  as  a 
secretion. 

That  it  is  not  a  mere  hemorrhage  would  seem  also  to  be  inferrible 
from  the  following  considerations ;  that  it  occurs  at  a  regular  period, 
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and  in  obedience  to  certain  fixed  laws;  that  it  has  an  important  in- 
fluence upon  conception  ;  that,  from  its  regular  periodicity,  it  is  prob- 
ably under  the  control  of  the  organic  nervous  centres;  and  that  it 
does  not  depend,  as  hemorrhage  generally  does,  either  on  a  simple 
general  or  local  plethora,  a  morbid  state  of  the  blood,  or  a  relaxed 
and  debilitated  state  of  the  vessels.  The  system  may  be  in  every 
stage  of  plethora,  from  the  lowest  to  the  highest,  and  the  uterus  in 
every  grade  of  active  congestion  up  to  inflammation,  and  yet  the 
menstrual  flux  shall  not  occur,  except  at  the  appointed  time.  It 
can  scarcely  be  doubted  that,  under  the  special  laws  governing  the 
female  economy,  and  operating  probably  through  the  organic  nervous 
centres,  the  vessels  of  the  uterus  assume  at  certain  periods  a  special 
condition,  in  which  a  certain  amount  of  blood  is  thrown  off",  some- 
what modified  in  its  obvious  characters,  and  with  an  important  pur- 
pose. It  is  then,  strictly  speaking,  a  special  function  that  is  per- 
formed, in  the  act  of  menstruation. 

Some  deny  that  there  are  any  emmenagogues,  that  is,  medicines 
calculated  to  promote  menstruation  by  a  special  influence.  But  why 
should  there  not  be  such  medicines?  The  process  has  been  shown 
to  be  an  important  and  peculiar  function ;  and  what  is  there  in  it, 
so  diff'erent  from  other  functions,  that  it  cannot  have  its  special 
stimulants?  From  analogy  we  should  rationally  infer  that  it  would 
probably  have  such  stimulants ;  and  the  question  is  then  one  of  mere 
experience  and  observation,  whether  it  has  or  not.  Now  assuredly 
there  are  medicines,  under  the  influence  of  which  the  menses,  long 
suppressed,  are  very  frequently  restored,  and  when  existing  are  in- 
creased ;  and  some  have  been  found  to  have  much  greater  influence 
than  others,  independently  of  any  difi"erence  in  mere  stimulant  power 
over  the  uterine  circulation.  That  they  operate  less  uniformly  than 
some  other  secretory  stimulants,  and  often  fail  to  act  at  all,  probably 
depends  on  the  fact,  that,  in  order  to  the  performance  of  the  func- 
tion, there  must  be  a  special  state  of  the  uterus  induced,  and  this 
can  be  induced  normally  only  at  particular  periods.  Unless  in  this 
condition  of  the  womb,  emmenagogues  cannot  act  as  such.  They 
may  produce  local  plethora  of  the  organ  and  consequent  hemor- 
rhage, but  they  cannot  bring  on  the  proper  menstrual  flux.  They 
may,  however,  aid  nature  in  inducing  the  peculiar  condition  referred 
to,  and,  when  it  exists,  may  bring  on  the  exercise  of  the  function  to 
which  nature  herself  may  be  inadequate. 

Except  in  its  periodicity,  menstruation  obeys  the  same  general 
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laws  with  the  other  secretory  functions,  and   the   influences  which 
promote  it  operate  upon  the  same  general  principles. 

Not  unfrequently  the  function  is  suppressed  in  consequence  of  a 
vascular  irritation  or  active  congestion  of  the  womb,  with  or  without 
general  plethora  and  excitement,  in  obedience  to  the  general  law, 
that  a  certain  excess  of  excitement  in  an  organ  diminishes  or  sus- 
pends its  function.  Under  these  circumstances,  whatever  diminishes 
the  excitement  down  to  the  point  at  which  it  is  calculated  to  increase 
function,  may  bring  on  the  discharge;  and  bleeding,  the  saline 
cathartics,  the  antimonials  and  other  refrigerants,  the  free  use  of 
warm  diluent  liquids,  the  warm  bath,  etc.,  may  act  as  emmenagogues, 
if  not  carried  so  far  as  to  substitute  a  state  of  depression  for  that  of 
excitation  previously  existing. 

Again,  like  all  other  functions, "menstruation  is  defective  or  sup- 
pressed through  a  want  of  sufficient  energy,  either  of  the  uterus 
itself,  or  the  nervous  centres  which  govern  it.  The  organ  is  in  a 
state  of  torpor,  inertness,  or  debility.  This  condition  may  be 
entirely  local;  in  which  case  medicines  calculated  specially  to  stimu- 
late the  uterus  itself,  or  its  nervous  centres,  operate  as  emmena- 
gogues. Or  it  may  depend  on  a  debilitated  state  of  the  system 
generally,  and  especially  upon  an  impoverished  condition  of  the 
blood,  in  which  that  fluid  is  incapable  of  affording  the  necessary 
healthy  stimulus  to  the  function.  In  such  a  case,  it  is  obvious  that 
the  remedies,  calculated  to  bring  about  a  return  of  the  function,  are 
those  which  are  fitted  to  give  energy  to  the  system  at  large;  as 
tonics,  a  nutritious  diet,  and,  in  the  anemic  state  of  the  blood,  the 
chalybeates  especially. 

When,  so  far  as  can  be  discovered,  there  is  no  excitation  or  de- 
pression of  the  system  or  the  organ,  and  yet  the  function  is  insuffi- 
ciently performed,  or  not  at  all,  the  application  of  a  gentle  stimula- 
tion to  the  uterus,  without  anything  specific  in  its  character,  will 
often  induce  a  return  of  the  menses.  Purges  which  irritate  the 
lower  portion  of  the  bowels,  and  stimulating  diuretics  which  produce 
the  same  effect  on  the  urinary  passages,  may  act  on  the  uterus  and 
its  appendages  by  a  kind  of  contiguous  sympathy,  and  thus  stimu- 
late its  function.  iStimulating  injections  into  the  vagina,  as,  for 
example,  of  solution  of  ammonia  sufficiently  diluted,  will  have  the 
same  effect.  The  hot  hip-bath  operates  in  a  similar  manner.  But 
perhaps  no  direct  excitant  agency  is  equal  to  that  of  electricity, 
which  has  frequently  a  powerful  effect  in  restoring  the  menses.  (See 
i.  548.)   Active  and  vigorous  exercise  often  has  the  same  effect. 
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Even  a  fixed  attention  of  the  mind  upon  the  function  will  sometimes, 
it  is  asserted,  bring  it  into  operation. 

The  proper  or  special  emmenagogues  probably  operate  by  absorp- 
tion into  the  circulation,  and  a  direct  action  on  the  uterus,  the 
ovaries,  or  the  nervous  centres,  or  all  three  together,  so  as  to  induce 
the  menstrual  tendency,  at  the  same  time  that  they  directly  excite 
the  uterine  vessels. 

Whatever  may  be  the  methods  employed,  they  are  most  effectual 
■when  brought  to  bear  upon  the  system  at  the  regular  period  for  the 
menstrual  effort,  at  which  time  very  slight  causes  are  often  suflBcient 
to  bring  on  the  discharge.  When  pain,  or  a  sense  of  weight  in  the 
loins,  flushed  face,  headache,  and  various  abnormal  sensations,  give 
evidence  that  the  period  is  present,  it  will  often  happen  that  warm 
pediluvia,  the  warm  bath,  or  warm  gently  stimulating  and  diapho- 
retic teas,  taken  at  bedtime,  will  restore  the  function. 

In  considering  the  several  medicines  which  have  claims  to  be 
treated  as  emmenagogue,  we  find  that  they  may  be  arranged  in 
three  or  four  subdivisions,  based  in  part  upon  the  possession  of  other 
than  pure  emmenagogue  properties.  Thus,  we  have  tonics,  purga- 
tives, and  stimulating  diuretics,  which  appear  to  possess  special  in- 
fluence over  this  function  also;  while  certain  medicines,  without 
particular  tendency  to  other  functions,  are  peculiarly  and  promi- 
nently emmenagogue.  Under  these  divisions,  I  shall  consider  the 
several  medicines  which  seem  to  me  to  merit  a  place  in  this  class. 

1.  Tonic  Emmenagogues. 

I.  IRON. 

FERRUM. 

The  preparations  of  iron  are,  I  believe,  among  the  most  effective 
emmenagogues.  They  were  employed  in  this  capacity  at  the  earliest 
period  of  medical  history,  and  have  enjoyed  a  scarcely  interrupted 
popularity  down  to  the  present  times.  Iron  is  now  universally  ad- 
mitted to  be  absorbed,  and  to  operate  through  the  blood.  One  of 
the  most  frequent  sources  of  insufiicient  and  suppressed  menstruation 
is  an  impoverished  or  anemic  condition  of  the  blood;  and  iron  is, 
beyond  all  other  medicines,  most  effective  in  correcting  this  condi- 
tion. It  thus  produces  its  emmenagogue  effect  by  removing  the 
cause  of  amenorrhoea.     But  I  am  strongly  under  the  impression  that 
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it  does  something  more.  It  certainly  often  exercises  this  power,  in 
cases  where  there  is  no  reason  to  suspect  the  existence  of  anaemia. 
It  is  possible  that  the  effect,  in  this  case,  may  be  owing  to  the  en- 
riching of  the  blood,  which  thus  becomes  more  stimulant  to  the  func- 
tion. But  why  not  admit  that  iron  is  one  of  the  natural  healthful 
excitants  of  menstruation,  operating  directly  on  the  organs  con- 
cerned, whether  the  nervous  centres,  the  ovaries,  or  the  uterus,  and 
sustaining  them  in  a  condition  best  fitted  for  the  performance  of  the 
office  assigned?  I  can  see  no  difficulty  in  admitting  this  claim  on 
the  part  of  the  chalybeates,  and  consequently  in  ranking  them 
among  the  special  emmenagogues. 

They  are  contra-indicated  only  in  plethoric  states  of  the  system, 
and  in  active  congestion  of  the  generative  organs. 

Any  one  of  the  preparations  may  be  used  which  is  capable  of  pro- 
ducing the  general  effects  of  the  chalybeates  on  the  system;  but  the 
Powder  of  Iron  (Ferri  Pulvis,  U.jS.),  or  the  Pills  of  Carbonate  of 
Iron  (PiLUL^E  Ferri  Carbonatis,  U.  S.\  commonly  called  Vallet's 
ferruginous  pills,  are  those  which,  on  the  whole,  are  probably  most 
efficient.  But  upon  the  choice  of  the  ferruginous  preparations,  as 
well  as  in  reference  to  their  dose,  and  mode  of  exhibition,  the  reader 
is  referred  to  the  general  subject  of  iron  (vol.  i.  p.  449). 

Iron  is  very  often  given  in  combination  with  other  emmenagogues, 
especially  with  aloes  and  myrrh,  which  are  conjointly  indicated  in 
very  many  cases.  It  should  be  given  in  moderate  doses,  three  times 
daily,  and  steadily  continued,  either  till  the  desired  effect  is  pro- 
duced, or  until  the  system  becomes  so  plethoric  as  to  offer  a  contra- 
indication to  its  further  use. 


II.  MYRRH. 

MYRRHA.  U.S,  Lond.,  Pd.,  Pub. 

Myrrh  has  been  fully  described  among  the  tonics.  (See  vol.  i. 
p.  307.)  Though  I  confess  that  I  cannot  bear  a  strong  personal 
testimony  to  the  emmenagogue  properties  of  this  medicine;  yet  the 
general  medical  opinion,  which  has  so  long  maintained  it  among  the 
standard  remedies  in  amenorrhoea,  can  scarcely  have  been  quite  mis- 
taken. It  is  used  under  circumstances  similar  to  those  which  call 
for  the  chalybeates,  and  is  very  often  associated  with  them ;  but  is 
more  especially  adapted  to  cases  in  which  amenorrhoea  is  conjoined 
■with  chronic  pectoral  disease.     For  its  dose  and  modes  of  adminis- 
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tration,  I  must  content  myself  with  referring  to  former  articles  on 
the  subject.  (See  as  before,  i.  307.)  It  is  almost  always  given  in 
combination  with  other  medicines,  and  forms  an  ingredient  in  a 
considerable  number  of  officinal  preparations,  used  with  a  view, 
partly  at  least,  to. the  emmenagogue  effect.  See  Compound  Decoc- 
tion of  Aloes  (ii.  513);  Compound  Mixture  of  Iron  (i.  461);  Pilh 
of  Aloes  and  Myrrh  (ii.  512);  Compound  Pills  of  Iron  (i.  461); 
and  Compound  Cralhanum  Pills  (i.  616). 


III.  TANSY. 

TANACETUM.  U.S. 

This  is  much  more  employed  in  domestic  than  in  regular  medical 
practice.  The  extent  to  which  it  has  been  long  used,  and  continues 
to  be  used  in  families,  with  a  view  to  its  effects  upon  the  uterine 
function,  especially  among  country  people,  proves,  I  think,  that  it 
is  not  without  powers  of  this  kind;  and  I  have  been  assured,  upon 
good  medical  authority,  that  it  is  not  only  an  excellent  emmena- 
gogue, but  possessed  of  considerable  powers  in  promoting  uterine 
contraction.  The  volatile  oil  has  been  frequently  used  with  a  view 
to  produce  abortion;  and  reference  has  already  been  made  to  three 
cases  of  death,  caused  by  it  in  this  country.  (See  vol.  i.  p.  314.)  As 
an  emmenagogue,  it  is  best  employed  in  the  form  of  infusion  {ibid.), 
and  should  be  exhibited  most  freely  at  the  period  when  the  menses 
ought  to  appear  in  their  due  course. 


2.  Purgative  Emmenagogues, 

Most  of  the  drastic  purgatives  sometimes  prove  emmenagogue, 
through  their  irritant  action  upon  the  lower  bowels,  extended  probably 
by  sympathy  to  the  uterine  system.  But  there  are  two  cathartics 
to  which  this  property  is  supposed  specially  to  belong,  and  which, 
therefore,  deserve  particular  notice  here. 

I.  ALOES. 

ALOE.  U.S. 

For  a  particular  account  of  aloes  as  a  purgative,  sde  volume  ii. 
page  505.    That  this  medicine  has  a  powerful  influence  in  promoting 
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menstruation,  we  have  sufficient  proof  in  tlie  united  testimony  of 
ages,  and  its  almost  universal  employment  for  the  purpose  at  the 
present  time,  both  in  regular  and  irregular  practice.  Of  the  numer- 
ous compounds  used  in  the  treatment  of  amenorrhoea,  aloes  is  gener- 
ally one,  if  not  the  most  prominent  of  the  ingredients.  It  is  supposed 
by  some  to  act  simply  as  a  purgative,  through  its  irritant  influence 
on  the  lower  bowels.  I  have  myself  no  doubt  that  its  operation  on 
the  uterus  is  as  direct  as  upon  the  colon  and  rectum.  There  is  good 
reason  to  believe  that  it  operates  on  both  parts  through  the  circula- 
tion. Absorbed  into  the  blood,  and  circulating  through  the  system, 
it  affects  especially  those  parts  which  are  peculiarly  susceptible  to  its 
influence;  and  the  uterine  system  bears,  in  this  respect,  the  same 
relation  to  it  as  the  mucous  membrane  of  the  alimentary  canal.  A 
strong  proof  of  this  is,  that  it  often  appears  to  act  as  an  emmena- 
gogue,  without  any  purgation,  or  observable  irritation  of  the  bowels. 
It  is,  however,  peculiarly  applicable  to  cases  in  which  amenorrhoea  is 
accompanied  with  constipation.  As  it  is  both  locally  and  generally 
somewhat  stimulant,  it  should  not  be  used  in  plethoric  conditions  of 
the  system,  or  active  congestion  of  the  uterus;  but  may  be  given  in 
all  other  cases  of  amenorrhoea. 

There  are  two  modes  of  exhibiting  it,  one  in  full  purgative  doses, 
the  other  in  small  doses  frequently  repeated.  When  the  menstrual 
period  is  at  hand,  it  will  probably  prove  most  efficient  if  given  in  the 
former  method,  so  as  to  operate  energetically  on  the  bowels;  in  the 
dose,  for  example,  of  from  ten  to  twenty  grains.  Thus  given,  it  some- 
times brings  on  an  immediate  flow  of  the  menses.  But,  in  general, 
it  is  best  administered  in  small  and  repeated  doses,  so  as  to  operate 
not  more  than  once  or  twice  daily,  and  to  sustain  a  moderate  but 
prolonged  effect  upon  the  pelvic  viscera.  It  may  be  used  in  this 
manner  for  months,  if  necessary,  being  suspended  if  found  to  pro- 
duce great  irritation  of  the  rectum.  The  dose,  for  this  purpose,  is 
from  one  to  three  grains,  which  may  be  repeated  twice  or  three  times 
daily.  It  is  most  frequently  given  in  combination  with  iron  or  myrrh, 
or  with  the  two  jointly.  For  an  account  of  the  forms  in  which  it  is 
exhibited,  see  }}age  512.  The  following  are  the  officinal  combina- 
tions given  with  a  view  to  the  emmenagogue  effect: — Compound  De- 
coction of  Aloes  (ii.  513);  Pills  of  Aloes  and  Iron  (ii.  512);  Pills 
of  Aloes  and  3Iyrrh,  or  Rufus's  pills  (ii.  512);  Compound  Pills  of 
Rhuharh  (ii.  501) ;  Powder  of  Aloes  and  Canella,  or  hiera  picra  (ii. 
513);  Tincture  of  Aloes  and  Myrrli,  or  the  old  elixir  proprietatis 
(ii.  513);  and  Tincture  of  Rliuharh  and  Aloes,  the  old  elixir  sacrum 
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or  sacred  elixir  (ii.  502).  The  ^joivder  of  aloes  and  canella,  or  Jiiera 
picra^  is  a  good  deal  used  among  the  lower  classes  as  an  emmena- 
gogue.  It  owes  all  its  properties  of  this  kind  to  the  aloes  it  con- 
tains; as  the  canella  is  in  but  small  proportion,  and  acts  only  as  an 
aromatic  addition. 


II.    BLACK    HELLEBORE. 

HELLEBORUS.  U.  S.,  Lond.,  Ed. 

This,  or  an  analogous  species  of  Helleborus,  was  employed  as  an 
emmenagogue  in  the  earliest  times.  Among  the  moderns,  its  repu- 
tation in  this  capacity  is  due  mainly  to  Dr.  Mead,  who  strongly 
recommended  it.  Since  his  times,  however,  much  difference  of  opin- 
ion has  existed  in  relation  to  its  powers.  Among  the  skeptics  was 
Dr.  Cullen,  who  states  in  his  Materia  Mediea  that,  in  many  trials, 
he  had  "never  found  the  emmenagogue  virtues  of  this  medicine," 
nor  had  he  met  with  any  practitioners  of  his  country  "who  had 
better  success."  My  own  little  experience  with  it  coincides  with 
that  of  Dr.  Cullen ;  but  I  have  ascribed  my  want  of  success  to  the 
impaired  condition  of  the  medicine,  as  kept  in  our  shops  at  the  time 
when  I  made  trial  of  it.  Others,  however,  give  decided  testimony 
in  favour  of  its  efficiency.  Dr.  Chapman  speaks  favourably  of  it  in 
his  JElevients  of  TherajJeutics  (2d  ed.,  i.  21),  considering  it  "useful, 
when  it  purges,  in  painful  menstruation,  attended  with  torpor  and 
constipation  of  the  bowels,  and,  perhaps,  with  some  degree  of  insen- 
sibility of  the  uterus  itself."  Dr.  Eberle,  on  the  contrary,  states 
that  his  own  experience  has  led  him  to  a  different  conclusion.  "It 
does  not  appear  to  me,"  he  says,  "that  its  cathartic  effects  are,  under 
any  circumstances,  necessary,  or  even  accessary  to  the  attainment  of 
its  emmenagogue  results.  I  have  been  much  in  the  habit  of  employ- 
ing this  article  in  amenorrhoea,  and  it  has  always  appeared  to  me 
that,  whenever  it  purged  freely,  it  was  less  apt  to  induce  the  desired 
effects."  [Treatise  on  3Iat.  3Ied.,  etc.,  4th  ed.,  i.  429.)  I  am  dis- 
posed to  admit  that,  in  moderate  doses,  twice  or  three  times  a  day, 
it  will  occasionally  exhibit,  as  has  been  asserted,  a  tendency  to  act 
upon  the  uterus;  though  I  am  also  quite  convinced  that  the  practi- 
tioner who  uses  the  root,  or  its  preparations,  as  found  in  this  coun- 
try, in  the  doses  ordinarily  prescribed,  wull  very  often  fail.  The 
preparation  most  commonly  employed  as  an  emmenagogue  is  the 
tincture,  often  called  tinctura  Melampodii,  the  dose  of  which  is  from 
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twenty  drops  to  a  fluidrachm,  twice  or  three  times  a  day.  If  given 
in  a  small  cupful  of  infusion  of  tansy,  horehound,  rosemary,  or  other 
stimulant  herb,  it  would  probably  prove  more  eflfectual  than  alone. 
For  further  information  respecting  the  mode  of  administering  black 
hellebore,  see  2:>age  563. 


3.  Stimulant  Diuretic  Emmenagogues. 
CANTHARIDES. 

CANTHARIS.  U.  S.,  Lond.,  Eel,  Bub. 

In  relation  to  its  effects  on  the  system,  when  internally  adminis- 
tered, and  its  special  tendency  to  the  urinary  and  genital  organs,  this 
medicine  has  already  been  treated  of,  among  the  stimulant  diuretics 
{vol.  ii.  i:).  630).  That  it  is  capable  of  powerfully  stimulating  the 
uterus,  along  with  the  other  pelvic  viscera,  there  can  be  no  doubt ; 
but  it  is  by  no  means  so  certain  that  it  has  any  special  relation  to  the 
menstrual  function.  I  should  expect  nothing  further  from  it  than  to 
excite  the  uterus  generally,  and  thus  produce  a  determination  of 
blood  to  the  organ,  which,  when  there  is  a  deficiency  of  menstruation 
from  mere  torpor  or  inertness,  might  produce  a  return  of  the  function, 
like  any  other  stimulant.  This  it  is  capable  of  doing,  and  for  this 
purpose  it  is  considerably  employed.  It  was  highly  esteemed  by  the 
late  Professor  Dewees  as  a  remedy  in  leucorrhoea,  operating  as  a 
stimulant  and  alterative  to  the  relaxed  and  debilitated  membrane; 
and  it  would  seem  to  be  peculiarly  applicable  to  cases  of  amenor- 
rhoea,  connected  with  this  condition  of  the  organ.  It  should  never  be 
administered  when  there  is  any  active  congestion,  or  acute  inflamma- 
tion of  the  womb,  or  a  febrile  state  of  the  system.  The  tincture  is 
usually  preferred  as  an  emmenagogue,  being  administered  in  the  same 
doses  as  for  its  effects  on  the  urinary  organs. 

The  local  application  of  cantharides,  in  the  form  of  a  blistering 
plaster  to  the  sacral  or  pubic  region,  in  amenorrhoea,  about  the  period 
for  the  return  of  the  menses,  has  been  recommended,  and  will  some- 
times probably  prove  serviceable. 


Of  the  other  stimulating  diuretics,  the  only  one  used  as  an  emmena- 
gogue is  turpentine  or  its  volatile  oil.  This  has  some  excitant  effect 
upon  the  pelvic  viscera,  and  may  be  used  under  the  same  circum- 
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stances  as  cantharides,  though  less  efEcient.     There  is  no  reason  to 
think  that  it  possesses  special  emmenagogue  properties. 


4.  Special  Emmenagogues. 

I  by  no  means  feel  confident  that  the  following  medicines  all  de- 
serve the  title  here  given  them.  But  they  have  more  or  less  reputa- 
tion as  direct  emmenagogues,  and  some  of  them  are  much  used,  under 
this  view  of  their  powers. 

I.  SAVINE. 

SABINA.  U.  S.,  Lond.,  Ed.,  Duh. 

Origin.  Savine  consists  of  the  tops  of  Juniperus  Sahina,  an  ever- 
green shrub,  from  three  to  fifteen  feet  high,  indigenous  in  the  South 
of  Europe,  and,  in  the  character  of  its  foliage,  bearing  a  close  resem- 
blance to  our  common  red  cedar,  or  Juniperus  Virgi7iiana,  the  leaves 
of  which  are  often  fraudulently  substituted  for  it. 

Properties.  The  terminal  branches  or  tops  of  the  savine  plant  are 
closely  invested  with  very  small  leaves,  which  are  smooth,  pointed, 
dark  green,  opposite,  and  so  arranged  as  to  form  four  rows.  They 
have  a  heavy,  peculiar,  rather  disagreeable  odour,  and  a  bitter,  warm, 
and  acrid  taste.  Water  and  alcohol  extract  their  virtues,  but  the 
latter  in  much  the  larger  proportion.  They  owe  their  activity  to  a 
volatile  oil,  which  is  separated  by  distillation,  and  is  frequently  used 
instead  of  the  tops  themselves. 

Effects  on  the  System.  Savine  is  an  energetic  local  irritant,  with 
the  property  of  stimulating  the  system  generally,  and  especially  the 
uterus.  Of  its  local  effects  I  shall  treat  hereafter.  Taken  in  moder- 
ate and  repeated  doses,  so  as  not  to  irritate  the  stomach,  it  excites 
the  circulation,  increases  the  temperature  of  the  surface,  and  appears 
more  or  less  to  stimulate  most  of  the  secretions,  at  least  those  of  the 
mucous  membranes,  skin,  kidneys,  and  liver ;  though  none  in  a  very 
marked  degree.  The  most  decided  local  tendency  is  to  the  uterus. 
That  it  has  emmenagogue  powers  is  the  united  opinion  of  almost  all 
who  have  given  it  a  fair  trial.  Though  it  was  not  unknown  as  a 
medicine  to  the  ancients  and  earlier  moderns,  the  credit  appears  to  be 
due  to  Dr.  Home,  of  Edinburgh,  of  having  satisfactorily  determined 
its  properties  as  a  menstrual  stimulant.  Dr.  Cullen  says  of  it,  that 
it  has  shown  a  more  powerful  determination  to  the  uterus  than  any 


700  LOCAL   REMEDIES.  [PART   II. 

Other  plant  he  had  employed.  In  its  higher  action,  it  is  accused  of 
producing  vomiting,  severe  abdominal  pains,  irritation  of  the  rectum 
with  hemorrhoids,  general  fever,  spitting  of  blood,  uterine  irritation, 
and,  in  the  pregnant  state,  abortion,  with  dangerous  hemorrhage. 

In  poisonous  doses,  it  gives  rise  to  inflammation  of  the  stomach 
and  bowels,  and  violent  constitutional  disturbance,  which  has  re- 
peatedly terminated  in  death.  The  lowest  dose  capable  of  causing 
fatal  effects  does  not  seem  to  have  been  ascertained.  Orfila  killed 
two  dogs  with  savine,  to  one  of  which  he  gave  four,  and  to  the  other 
six  drachms  of  the  powdered  leaves.  From  its  power  of  provoking 
abortion,  which  it  appears  to  do,  not  by  a  specific  influence  over  the 
contractile  property  of  the  uterus,  but  by  excessive  irritation  and 
inflammation  of  the  organ,  it  has  frequently  been  given  or  taken 
with  criminal  intention,  and  repeatedly  with  fatal  consequences ;  and 
it  should  be  generally  known,  that  savine  can  never  be  used  to  pro- 
duce abortion,  with  any  chance  of  success,  without  the  hazard  of 
causing  death  by  gastro-intestinal  and  uterine  inflammation,  and  vio- 
lent flooding.  In  a  large  proportion  of  the  fatal  cases,  moreover, 
death  has  resulted  without  the  occurrence  of  abortion. 

Savine  produces  its  eff'ects  on  the  stomach  and  bowels  probably 
by  contact  with  the  mucous  membrane.  The  eff'ects  on  the  system 
generally,  and  upon  the  uterus,  depend  on  the  absorption  of  the 
volatile  oil. 

Therapeutic  Application.  Savine  is  one  of  the  most  eff"ective 
emmenagogues,  when  exhibited  in  depressed  states  of  the  uterus,  un- 
attended with  general  excitement.  In  the  opposite  condition  of 
uterine  excitement  and  general  fever,  it  is  strongly  contra-indicated. 
It  has  also  been  given  with  other  objects. 

Notwithstanding  its  emmenagogue  properties,  it  has  been  em- 
ployed, with  asserted  advantage,  in  utei-ine  hemorrhage ;  and,  in 
cases  of  this  kind,  depending  on  a  relaxed  and  debilitated  state  of 
the  uterine  vessels,  it  might  be  expected  to  prove  useful. 

Its  pervading  stimulation  renders  it  beneficial  in  chronic  and  ob- 
stinate cases  of  rheumatism,  in  which  it  appears  to  act,  like  the 
turpentines,  by  changing  the  condition  of  the  ultimate  tissue  in 
which  the  disease  is  seated. 

Hufeland  extols  savine  as  extraordinarily  efficacious  in  chronic 
gout.  He  has  succeeded  with  it  after  failure  with  the  most  power- 
ful remedies. 

It  is  also  considered  anthelmintic,  and  enters  into  certain  popular 
vermifuge  remedies. 
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Achninistration.  The  dose  of  the  powder  is  from  five  to  fifteen 
grains,  three  or  four  times  a  day.  It  may  also  be  given  in  infusion, 
made  in  the  proportion  of  half  an  ounce  to  a  pint  of  boiling  water, 
and  given  in  the  dose  of  a  fluidounce. 

The  Oil  of  Savine  (Oleum  Sabinje,  U.  S.,  Lond.,  Ed.,  Dub.)  is 
ofiicinal.  It  is  colourless  or  yellowish,  has  strongly  the  odour  and 
taste  of  the  leaves,  and  is  lighter  than  water.  The  dose  is  from  one 
to  five  drops. 


II.  RUE. 
RUTA.  U.S.,Lond.,Ud. 

Origin.  This  consists  of  the  leaves  of  Huta  graveolens,  or  co77i- 
mon  rue,  an  undershrub,  two  or  three  feet  high,  indigenous  in  the 
South  of  Europe,  but  now  generally  cultivated  in  gardens. 

Properties.  Rue  has  a  disagreeable  odour,  which  is  strongest 
when  it  is  rubbed  or  bruised.  Its  taste  is  warm,  bitter,  and  acrid. 
Water  and  alcohol  extract  its  virtues,  which  reside  chiefly  in  a  vola- 
tile oil,  separable  by  distillation  with  water,  and  sometimes  used. 

Effects  on  the  System.  Rue  is  locally  somewhat  acrid,  and  in  its 
effects  on  the  system  moderately  stimulant,  with  a  disposition  to  act 
on  most  of  the  secretions,  and  a  special  affinity  for  the  uterus.  It 
appears  also  to  have  some  influence  on  the  nervous  system,  analo- 
gous to  that  of  the  nervous  stimulants.  In  very  large  quantities,  it 
acts  as  an  acrid  and  narcotic  poison ;  producing  vomiting,  purging, 
violent  abdominal  pains,  tenesmus,  bloody  stools,  severe  strangury, 
fever,  giddiness,  confused  sight,  delirium,  involuntary  muscular  move- 
ments, and  somnolency,  and,  with  these  narcotic  symptoms,  a  small, 
slow,  and  feeble  pulse,  with  coolness  of  the  skin,  and  great  debility. 
These  symptoms  continue  for  several  days.  One  instance  of  fatal 
result  is  on  record.  (See  U.  S.  Dispensatory .)  The  cases  of  poison- 
ing have  generally  followed  the  use  of  the  medicine,  taken  with  the 
view  of  producing  abortion,  which  often  occurs.  The  local  effects 
of  rue  on  the  stomach  and  bowels  are  probably  owing  to  its  direct 
action  on  the  mucous  membrane;  those  upon  the  circulation,  uterus, 
urinary  organs,  and  nervous  system,  to  the  absorption  of  its  volatile 
oil. 

Therapeutic  Application.  Rue  is  often  used  in  domestic  practice 
as  an  emmenagogue,  and  with  some  success.  It  is  especially  adapted 
to  cases  in  which  the  nervous  system  is  at  the  same  time  disordered, 
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as  in  hysteria  with  amenorrhoea.  It  is  also  used  as  a  nervous  stim- 
ulant in  the  colicky  affections  of  children,  especially  when  attended 
with  convulsions.  In  these  cases,  it  may  be  administered  advan- 
tageously by  injection.  It  has  been  employed  as  an  anthelmintic, 
and  locally  as  a  rubefacient. 

Like  savine,  and  sometimes  along  with  it,  rue  is  used  by  some 
practitioners  for  the  suppression  of  uterine  hemorrhage,  which  it  may 
be  supposed  to  effect  by  producing  contraction,  in  a  relaxed  state  of 
the  organ. 

The  medicine  may  be  given  in  the  form  of  powder,  infusion,  or 
volatile  oil.  The  dose  of  the  powder  is  from  fifteen  to  thirty  grains; 
of  an  infusion,  made  in  the  proportion  of  an  ounce  to  the  pint,  one 
or  two  fluidounces;  of  the  volatile  oil,  from  two  to  five  drops. 


The  remaining  substances  belonging  to  this  section  may,  with 
propriety,  from  their  more  doubtful  character,  be  considered  in  a 
subordinate  position. 

I.  SENEKA.  —  Senega.  U.S.,  Lojid.,  Ed.,  Dub. 

This  has  been  treated  of  among  the  expectorants.  (See  joa^e  666.) 
It  is  there  stated  that  it  is  somewhat  stimulating  to  the  secretory 
functions  generally.  Among  other  more  special  tendencies,  it  has 
been  thought  by  some  to  have  a  peculiar  influence  in  promoting  the 
menstrual  function.  The  late  Professor  Chapman  had  considerable 
confidence  in  its  emmenagogue  powers.  In  his  work  on  Therapeutics 
(2d  ed.,  ii.  7),  it  is  stated  that  Dr.  Joseph  Hartshorne,  of  Philadel- 
phia, was  the  first  to  suggest  this  use  of  the  remedy ;  and  that  Dr. 
Chapman,  having  derived  the  idea  from  him,  had  used  it  with  such 
success  as  to  warrant  him  "in  recommending  it  as  one  of  the  most 
active,  certain,  and  valuable  of  the  emmenagogues."  He  gave  daily 
four  fluidounces  of  the  decoction,  in  divided  doses,  and,  towards  the 
period  when  the  menstrual  effort  was  expected,  increased  the  dose 
as  far  as  the  stomach  would  bear  it,  "having  sometimes  given  as 
much  as  two  ounces  every  hour."  In  the  intervals  of  the  menstrual 
period,  he  omitted  the  medicine  for  a  week  or  two,  lest  it  might  be- 
come too  ofiensive  to  the  patient.  He  considered  it  peculiarly 
appropriate  to  those  cases  in  which  a  deciduous  membrane  was 
formed.  The  decoction  used  by  him  was  made  by  slowly  boiling 
an  ounce  of  the  bruised  root  with  a  pint  of  water,  till  reduced  one- 
third.  I  have  given  a  somewhat  particular  account  of  the  plan  of 
Dr.  Chapman,  in  order  that,  if  tried,  failure   may  not  take  place 
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from  inattention  to  minute,  but  often  important  details.  I  liave 
occasionally  employed  the  remedy,  but  not  with  equal  success.  Its 
nauseating  property,  and  tendency  to  disturb  the  bowels  have  inter- 
fered with  its  continued  use. 

II.  GTJAIAC  — GuAiACi  Resina.  U.S.  —  Guaiacum.  Lond.,  Ed., 
Dub. 

This  has  already  been  treated  of  among  the  alteratives.  (See  vol. 
ii.  J).  414.)  With  its  influence  on  the  secretions  generally,  guaiac 
was  believed,  by  the  late  Dr.  Dewees,  to  combine  a  peculiar  influ- 
ence over  the  uterus,  which  rendered  it  very  useful  both  in  amenor- 
rhoea  and  dysmenorrhoea.  He  employed  it  in  the  form  of  a  tincture, 
prepared  according  to  a  special  formula,  which  will  be  found  in  his 
Treatise  on  the  Diseases  of  Females  (a.d.  1826,  p.  81),  and  in  the 
U.S.  Dispensatory  (11th  ed.,  p.  1303.)  The  officinal  tincture,  how- 
ever, would  probably  be  equally  efi'ectual.  The  dose  is  a  fluidrachm, 
three  times  a  day,  gradually  increased  if  required,  and  persevered 
in  for  a  long  time.  I  have  used  it  in  some  cases,  both  of  amenor- 
rhoea  and  dysmenorrhoea,  and  with  encouraging  success. 


Besides  the  above,  several  other  medicines  have  had  more  or  less 
credit  as  emmenagogues.  Rosemary  (i.  345)  and  Pennyroyal,  in- 
cluding, under  the  latter  name,  both  the  Pulegium  of  Europe  and 
our  own  Hedeoma  (i.  349),  have  enjoyed  some  reputation;  but  they 
are  probably  simply  stimulant,  and  act  by  this  property  alone,  aided 
by  the  hot  water  with  which  they  are  usually  given  in  infusion.  No 
doubt,  administered  in  this  form,  at  the  period  of  the  expected  return 
of  the  menses,  they  will  sometimes  enable  nature  to  accomplish,  what 
would  not  have  been  accomplished  without  some  assistance  of  the 
kind.  Assafetida  and  the  other  fetid  gum-resins,  and  garlic  have 
enjoyed  a  similar  reputation,  with  perhaps  the  same  degree  of  merit. 
bladder,  or  the  root  of  Mubia  tinctorum,  had  at  one  time  much 
credit  as  an  emmenagogue,  which,  however,  it  has  entirely  lost; 
being  now  almost  universally  considered  as  quite  useless  in  amenor- 
rhoea. 

Polygonum  piinctatum  of  Elliott  {Polygonum  hydrojnperoides  of 
Michaux),  the  common  ivater-pepper  or  smart-tveed  of  this  country, 
is  so  highly  praised  by  Dr.  Eberle  in  his  work  on  Materia  3Iedica 
and  Therapeutics  (4th  ed.,  i.  443)  as  an  emmenagogue,  that  it  can- 
not be  justly  passed  over  without  notice.  Dr.  Eberle  says  that  he 
has  employed  it  in  about  twenty  cases  of  amenorrhoea,  and  declares 
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that  "with  no  other  remedy  or  mode  of  treatment"  had  he  heen  so 
successful  as  with  this.  He  found  it  to  produce  warmth  and  a  pecu- 
liar tingling  through  the  system,  "slight  aching  pains  in  the  hips  and 
loins,  and  a  sense  of  weight  and  tension  within  the  pelvis,"  without 
ever  purging  or  vomiting.  He  seldom  found  it  necessary  to  con- 
tinue the  medicine  longer  than  six  or  seven  days.  The  form  used 
by  him  was  a  saturated  tincture,  of  which  he  gave  a  fluidrachm  three 
times  a  day.  This  is  strong  commendation;  and,  if  Dr.  Eberle's 
experience  should  be  confirmed  by  that  of  others,  he  will  deserve  the 
credit  of  having  introduced  a  valuable  emmenagogue  into  the  Ma- 
teria Medica. 
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CI-.-A.SS    "V^III. 
UTERINE   MOTOR-STIMULANTS. 

These  are  medicines  which  have  the  special  property  of  promoting 
uterine  contraction.  I  object  to  the  terms  abortives  (abortiva)  and 
ecboUcs  (ecbolica),  implying  the  power  of  producing  abortion,  as  sug- 
gestive, not  of  any  characteristic  physiological  property,  but  of  a  too 
frequent  misapplication  of  these  medicines. 

It  is  not  their  characteristic  property  to  cause  abortion.  Sub-* 
stances  which  produce  that  effect  may,  and  often  do  act,  quite  inde- 
pendently of  any  property  of  directly  promoting  uterine  contraction. 
Whatever  agitates,  shocks,  or  violently  irritates  the  pregnant  uterus 
may  occasion  miscarriage.  The  uterine  muscles  contract,  not  through 
the  immediate  influence  of  the  agent  upon  the  function,  but  in  conse- 
quence of  some  other  effect  produced  by  it.  Thus,  the  drastic  cathar- 
tics, the  more  energetic  of  the  irritant  diuretics,  and  the  stimulant 
emmenagogues  occasionally  bring  on  abortion,  either  by  a  sympathy 
of  the  womb  with  a  violent  impression  elsewhere,  or  through  a  vas- 
cular irritation  or  inflammation  of  its  membrane  or  tissue,  reacting: 
on  the  muscular  fibres.  These  abortives  are  all  more  or  less  violent 
in  their  action ;  and  their  influence,  if  successful,  may  always  be  con- 
sidered as  endangering  the  life  both  of  the  female  and  the  offspring. 

Nor  do  I  include  in  this  class  those  local  measures,  which,  after 
delivery,  assist  in  promoting  the  contraction  of  the  womb;  such  as 
external  friction,  irritation  applied  to  the  internal  surface  of  the 
organ,  cold,  etc. 

The  medicines  now  under  consideration  operate  directly  upon  the 
muscular  function  of  the  organ.  They  act  through  the  circulation, 
and  may  affect  the  muscular  fibres  either  by  direct  contact  with  them, 
or,  what  appears  to  me  more  probable,  through  the  nervous  centres 
which  control  their  movements. 

Their  therapeutic  applications,  in  reference  specially  to  their  dis- 
tinguishing property,  are  not  numerous,  and  will  be  most  conve- 
niently considered  under  the  particular  member  of  the  class,  which 
is  the  most  prominent  among  them.  It  might  be  supposed  that  their 
abortive  agency  would  be  powerful  and  effective.  But  it  is  not  so; 
VOL.  II. — 45 
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for  there  appears  to  be  some  relation  between  their  peculiar  property, 
and  the  susceptibility  of  the  motor  function,  which  counteracts  their 
influence  under  circumstances  forbidding  their  use.  They  cannot  at 
all  be  depended  on,  with  a  view  to  the  expulsion  of  the  foetus,  when 
yet  quite  immature. 

The  individual  motor-stimulants  of  the  uterus  are  very  few.  Per- 
haps, indeed,  there  is  only  one  of  Avhich  this  property  is  incontest- 
ably  established.  There  are  others,  however,  which  appear  to  have 
some  claim  to  a  position  in  the  class,  and  will  receive  due  attention. 


I.  ERGOT. 

ERGOTA.  Z7..S'.,  iow(^.,  ^c?.,  Du5. 
Syn.  Spurred  Rye.  Secale  Cornutura. 

Origin.  Ergot  is  the  diseased  seed  of  Secale  cereale  or  common 
rye,  irritated  into  morbid  growth  by  the  existence  in  and  about  its 
germ  of  a  microscopic  fungus,  which  is  developed  along  with  it,  and 
intermingles  its  filaments  Avith  the  substance  of  the  grain.  This 
plant,  which  was  first  fully  investigated  and  described  by  the  late 
Mr.  Edwin  Quekett,  and  was  named  by  him  Ergotsetia  abortifaciens, 
consists  of  a  vast  number  of  delicate  filaments,  interspersed  with 
minute  granules  or  sporidia,  which  envelope  the  germ,  giving  it  a 
whitish  investment,  extending  over  all  its  appendages,  and  imparting 
to  th6  whole  flower  an  aspect  as  if  mildewed;  but,  when  the  grain 
projects  from  its  coverings,  the  white  coating  is  not  carried  with  it, 
and  the  filaments  and  sporidia  disappear.  The  ergot  occupies  the 
place  of  the  normal  seed  in  the  glume  or  husk,  beyond  which  it 
projects  considerably,  often  for  much  the  larger  portion  of  its  length. 
Sometimes  there  are  only  one  or  two  of  these  diseased  grains  in  each 
head  of  rye,  sometimes  they  are  very  numerous;  but  generally  the 
number  is  from  three  to  twelve.  They  should  be  collected  a  little 
before  harvest. 

Properties.  The  grains  are  of  various  size,  from  one-third  of  an 
inch  to  an  inch  and  a  half  long,  from  half  a  line  to  four  lines  in  thick- 
ness, obscurely  three-sided,  longitudinally  furrowed,  tapering  from 
the  middle  towards  each  end,  and  somewhat  curved,  so  as  to  resemble 
the  spur  of  a  cock,  from  which  they  derived  the  name  of  spurred  rye 
or  secale  cornutum.  They  are  brittle  yet  somewhat  flexible,  of  a 
dark-violet  almost  black  colour  externally,  but  occasionally  somewhat 
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glaucous,  and  internally  yellowish-white,  or  of  a  light  violet  colour. 
They  have  a  smell  somewhat  resembling,  when  they  are  in  mass, 
that  of  spoiled  fish,  and  a  feeble,  but  disagreeable  and  slightly  acrid 
taste.  Water  and  alcohol  extract  their  virtues,  which  are  impaired 
by  boiling. 

Active  Constituents.  Many  attempts  have  been  made  to  isolate 
the  active  principle  of  ergot,  but  with  no  satisfactory  success.  A 
fixed  oil,  separated  from  it  by  ether,  was  found  to  possess  its  vir- 
tues, but  has  been  shown  not  to  be,  but  only  to  contain  the  active 
matter.  A  principle  was  discovered  by  Wiggers,  and  called  by  him 
ergotin,  Avhich  is  not  without  activity,  but  certainly  has  not  been  de- 
termined to  represent  the  whole  virtues  of  the  medicine.  Dr.  F.  L. 
Winkler  has  obtained  from  ergot  a  volatile  organic  alkali,  which  he 
has  named  secalin,  and  which  he  supposes  to  exist  in  the  medicine 
combined  with  the  ergotin  of  Wiggers.  M.  Bonjean  believes  that 
there  are  two  principles  in  ergot,  one  which  he  calls  ergotin,  but  not 
the  substance  to  which  Wiggers  gives  that  name;  the  other  a  fixed 
oil;  in  the  former  of  which  the  medical  virtues  reside,  in  the  latter 
the  poisonous  properties.  In  this  confusion,  it  is  necessary  to  wait 
for  more  light,  and,  in  the  mean  time,  to  use  the  medicine  in  its  well- 
imderstood  forms. 

Preservation.  Ergot  is  liable  to  be  injured  by  time,  especially 
when  exposed  to  air  and  moisture.  It  is  also  apt  to  be  attacked  and 
destroyed  by  worms.  But,  if  kept  perfectly  dry  and  excluded  from 
the  air,  it  may  be  preserved  long  with  little  change.  Camphor  is 
said  to  protect  it  against  worms.  Under  ordinary  circumstances,  it 
is  better  kept  in  the  whole  state  than  in  powder.  The  best  plan, 
however,  is  to  collect  it  every  year.  There  is  no  doubt  that  much  of 
the  difference  of  opinion,  as  to  the  powers  of  ergot,  is  owing  to  the 
use  of  parcels  of  the  drug  in  different  states  of  preservation. 

1.  Effects  on  the  System. 
In  moderate  medicinal  doses,  say  of  fifteen  or  twenty  grains,  ergot 
produces  no  sensible  effects  in  health,  at  least  upon  the  male  subject. 
In  women,  not  pregnant,  it  is  said  sometimes  to  cause  bearing-down 
pains,  dependent  on  its  influence  upon  the  uterus;  but,  in  the  preg- 
nant state,  it  evinces  a  strong  tendency  to  produce  painful  contrac- 
tion of  that  organ.  If  the  dose  be  increased  to  half  a  drachm  or  a 
drachm,  it  will,  in  both  sexes,  occasion  some  degree  of  nausea,  and 
more  or  less  cerebral  disturbance,  attended  generally  with  some  dimi- 
nution in  the  frequency  and  force  of  the  pulse.    In  still  larger  doses, 
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of  from  one  to  two  drachms  or  more,  it  evinces  decided  narcotic 
properties.  With  nausea  and  a  disposition  to  vomit,  and  sometimes 
actual  vomiting,  there  are  now  dihitation  of  the  pupils,  giddiness,  a 
feeling  as  of  intoxication,  heaviness  or  pain  in  the  head,  and  not 
unfrequently  more  or  less  drowsiness  or  stupor.  Sometimes  irregular 
and  involuntary  muscular  contractions  have  been  noticed;  but  they 
are  not  common  symptoms.  The  dilatation  of  the  pupil  is  an  ordi- 
nary phenomenon.  It  is  usually,  however,  moderate,  and  unattended 
with  disorder  of  vision.  Sometimes  the  bowels  are  disturbed,  and 
evidences  of  gastro-intestinal  irritation  or  inflammation  are  said  to 
have  been  presented  in  some  instances;  but  this  is  certainly  not  a 
necessary  or  even  common  result.  Sensations  of  itching,  numbness, 
or  fatigue  are  occasionally  felt  in  the  limbs.  The  circulation  is 
usually  depressed,  and  sometimes  greatly  so.  In  female  subjects, 
the  uterine  contractions  are  induced  much  more  quickly  than  the 
nervous  symptoms  here  described,  and  do  not  continue  so  long. 
What  dose  would  be  sufficient  to  prove  fatal  in  man  has  not  been 
ascertained;  nor  can  I  find  that  any  instance  of  death  has  been 
traced  to  a  single  dose,  however  large.  Quantities  varying  from 
two  to  eight  drachms  are  said  to  have  been  taken  without  very 
alarming  eff'ects.  Dr.  Wright  found  three  ounces  necessary  to  kill 
a  small  dog. 

Poisonous  Effects.  From  the  long-continued  use  of  ergot,  in  con- 
siderable quantities,  the  most  serious  consequences  have  ensued. 
Fatal  epidemics  have  occasionally  prevailed  in  limited  districts  in 
various  parts  of  the  Continent  of  Europe,  in  Sweden,  Germany, 
Switzerland,  and  France,  which  are  supposed  to  have  been  traced 
to  the  use,  by  the  people  of  these  districts,  of  rye  bread,  prepared 
from  flour  largely  mingled  with  this  morbid  product.  These  epi- 
demics have  presented  very  diversified  phenomena,  some  being 
characterized  by  symptoms  of  malignant  typhus,  others  by  convul- 
sive affections,  and  others,  again,  by  gangrene  of  the  limbs.  But 
epidemics  of  typhous  diseases  frequently  occur,  without  any  connec- 
tion whatever  with  ergot;  and  others  of  a  convulsive  character  have 
been  repeatedly  described,  of  which  the  malignant  spinal-meningitis, 
which  has  of  late  years  proved  so  fatal,  is  a  striking  example.  It  is 
altogether  possible,  therefore,  that  the  epidemics  of  these  kinds, 
which  have  been  ascribed  to  ergot,  may  have  had  another  origin; 
especially  as  no  experiments,  which  have  been  made  with  this  sub- 
stance, would  lead  to  the  supposition  that  it  could  produce  such 
efiects.     The  same,  however,  cannot  be  said  of  the  gangrenous  cases. 
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Dry  gangrene  seems  to  have  been  traced  to  the  habitual  use  of 
ergot,  without  any  reasonable  possibility  of  doubt.  It  has  occurred 
in  individual  cases,  and  in  communities  where  ergotted  rye  has  been 
largely  used;  and  experiments  upon  the  lower  animals  have  satisfac- 
torily shown,  that  it  is  one  of  the  regular  results  of  the  long-con- 
tinued action  of  the  poison  on  the  system.  MM.  Trousseau  and 
Pidoux,  while  refusing  credence  altogether  to  the  identity  of  ergotism 
with  the  malignant  epidemic  affections  referred  to,  recognize  dry 
gangrene  as  one  of  its  characteristic  phenomena.  They  say  that,  in 
large  districts  of  France,  the  peasants  have  no  other  food  than  ergot- 
ted rye,  that  they  are  quite  familiar  with  this  disease  of  the  grain, 
and  that,  in  sending  their  crops  to  the  mill,  they  only  separate  the 
largest  grains  of  ergot,  allowing  the  smaller  to  be  ground  with  the 
sound  grain  for  their  use.  A  kind  of  intoxication  is  produced  in 
those  who  consume  this  food  largely,  which  is  well  known  among 
them,  and  which,  so  far  from  being  alarmed  by  it,  they  seem  to 
enjoy  as  that  produced  by  alcoholic  drinks.  This  affection,  however, 
shows  itself  only  in  those  seasons  when  the  rye  is  more  than  usually 
diseased  with  ergot.  No  effects  whatever  are  noticed  in  other 
seasons,  in  which,  nevertheless,  the  same  kind  of  food  is  used,  though 
not  so  much  contaminated.  Yet  no  epidemic  of  the  kind  above  re- 
ferred to  has  occurred  in  these  districts,  even  when  the  diseased 
grain  has  been  most  used.  Nevertheless,  the  use  of  this  kind  of 
food  is  not  without  evil  results.  The  peasants,  who  have  long  ad- 
dicted themselves  to  the  sort  of  intoxication  which  the  strongly 
ergotted  rye  produces,  fall  at  length  into  a^  condition  analogous  to 
that  sort  of  mental  decay  which  characterizes  the  abuse  of  alcohol 
and  opium;  and  occasionally  the  gangrenous  condition  occurs, 
affecting  the  hands  and  feet,  and  sometimes  a  whole  limb.  ( Trait,  de 
Theraj).,  etc.,  4e  ^d.,  i.  723.)  The  gangrene  is  preceded  by  sensa- 
tions of  formication  in  the  limb  and  over  the  body,  and  sometimes  by 
severe  pains.  In  some  instances  it  ceases  after  attaining  a  certain 
point ;  and  the  patient,  if  sufficiently  vigorous,  may  survive  with  the 
loss  of  a  portion  of  his  limbs.  In  other  instances  it  proves  fatal, 
either  directly  in  a  few  days,  or  indirectly,  after  a  longer  period, 
through  the  exhaustion  of  the  sloughing  process. 

Acute  Poisoning.  The  general  symptoms  of  acute  ergotic  poisoning, 
from  the  use  of  the  contaminated  rye,  have  been  described  by  Dr.  Arpi 
from  personal  observation.  Usually  from  half  an  hour  to  an  hour 
after  a  meal,  cerebral  symptoms  begin  to  apppear;  such, as  a  feeling 
of  emptiness  of  the  brain,  buzzing  of  the  ears,  dizziness,  muscoe  voli- 
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tantes,  dilatation  of  the  pupil,  and  somnolence.  There  is  no  striking 
delirium,  and  the  patient  answers  questions,  hut  he  does  so  slowly 
and  with  hesitation.  Tremhling  of  the  upper  limbs,  weakness  of  the 
knees,  and  an  unsteady  gait  occur,  and  partial  paraplegia  in  the 
worst  cases.  The  muscular  power  is  not  lost,  but  only  the  capacity 
to  regulate  the  movements,  as  in  alcoholic  intoxication.  When  the 
patient  is  placed  in  bed,  profound  sleep  comes  on,  with  a  profuse 
sweat,  and  a  soft,  full,  accelerated  pulse.  Sometimes  vomiting  and 
diarrhoea,  with  abdominal  pains,  are  experienced ;  in  which  case,  the 
cerebral  symptoms  are  less  severe.  The  affection  continues  gener- 
ally about  twelve  hours,  sometimes  however  is  prolonged  as  much 
as  two  days,  and  then  passes  off  entirely,  with  the  exception  of  some 
dulness  of  head,  such  as  attends  recovery  from  drunkenness.  If  the 
patient  take  another  similar  meal,  he  is  similarly  acted  on;  and  the 
affection  may  become  chronic,  under  the  continued  application  of  the 
cause;  but  abstinence  is  followed  by  restoration  to  health.  [A^'ch. 
GSn.,  Janv.  1855,  p.  84.)* 

*  In  the  Gazette  3Iedicale  de  Lyon  for  the  Slst  of  May,  1855,  is  a  notice  of  the 
gangrenous  effects  attendant  upon  an  epidemic,  ascribed  to  the  use  of  ergotted  rye, 
■which  occurred  in  the  years  1854  and  1855,  in  the  vicinity  of  Lyons.  The  epidemic 
followed  the  long  prevalence  of  rainy  weather,  which  had  probably  favoured  the 
production  of  ergot.  Many  cases  were  taken  to  the  hospital  at  Lyons.  The 
patients  exhibited  general  symptoms  of  great  debility.  The  gangrene  attacked  the 
extremities  exclusively,  and  was  generally  of  the  kind  called  drp ;  though  there 
were  some  cases  of  moist  gangrene,  and  these  were  most  dangerous  in  their  character. 
In  some  instances  it  appeared  to  be  owing  to  the  occurrence  of  coagulation  from 
arteritis;  but  the  doubt  may  well  suggest  itself,  whether  this  was  not  the  result  of 
the  reaction  of  the  vital  power  against  the  gangrene.  In  most  instances  the  gan- 
grene destroyed  the  whole  or  nearly  the  whole  of  one  foot,  but  in  some  only  the 
great  toe.  In  a  few  cases  both  legs  mortified  nearly  to  the  knee,  and  in  one  case, 
that  of  a  youth  of  14,  this  affection  extended  to  the  middle  of  the  thigh.  When 
the  upper  extremities  were  attacked,  the  gangrene  was  generally  confined  to  the 
fingers,  and  rarely  passed  the  wrist.   {Arch.  Gen.,  5e  ser.,  vi.  p.  605.) 

In  another  epidemic,  ascribed  to  the  same  cause,  which  occurred  in  Upper  Hesse 
in  the  year  1855-6,  and  was  described  by  Dr.  Heusinger,  the  nervous  and  spasmodic 
phenomena  were  predominant,  with  little  tendency  to  gangrene.  Out  of  102  persons 
attacked,  12  died,  and  these  were  all  under  12  years  of  age.  Not  a  single  individual 
in  good  circumstances  was  aflfected;  but  only  the  miserably  poor  who  were  com- 
pelled to  live  on  a  damaged  crop,  in  which  ergot  was  proved  to  exist.  The  malady 
generally  commenced  with  vertigo,  and  disturbance  of  sight  and  hearing,  which 
were  followed  by  formication  in  the  fingers  and  toes,  gradually  extending  over  the  body. 
Spasmodic  contractions  of  the  muscles  soon  appeared;  the  fingers  were  firmly  flexed, 
and  could  be  extended  only  by  violence;  the  forearm  was  flexed  on  the  arm,  and 
the  hands  were  pressed  against  the  chest;  the  toes  were  also  flexed,  and  the  ankle 
and  knees  strongly  drawn  inward.     The  muscles  of  the  abdomen  and  the  chest,  in- 

\ 


CHAP.  I.]  UTERINE   MOTOR-STIMULANTS. — ERGOT.  711 

2.  3£ode  of  Operation. 
Ergot  seems  capable  of  producing  local  irritation  of  the  stomach 
and  bowels,  as  indicated  by  the  nausea,  vomiting,  diarrhoea,  and 
abdominal  pains,  which  have  been  noticed  as  among  its  occasional 
eflfects  in  over-doses.  But  its  characteristic  phenomena  follow  its 
absorption.  These  are  of  two  kinds;  1.  those  dependent  on  the 
action  upon  the  uterus,  and  2.  those  upon  the  brain.  It  is  highly 
probable  that  the  action  on  the  uterus  is  produced  by  an  impression 
on  the  nervous  centres  of  the  organ,  and  not  on  the  muscular  tissue 
directly;  so  that  the  influence  of  the  medicine,  after  absorption,  is 
mainly  if  not  exclusively  on  the  nervous  system.  The  circulation  is 
said  by  Dr.  Arpi  to  be  somewhat  accelerated,  and  others  have  made 
the  same  statement;  but  the  general  current  of  testimony  is  in  a 
contrary  direction;  and,  so  far  as  my  own  observation  has  gone, 
I  have  known  the  circulation  to  be  depressed,  but  never,  I  believe, 
excited.  Nevertheless,  it  may  well  happen  that  an  irritant  eflFect  on 
the  stomach  may  sometimes  sympathetically  excite  the  heart.  But, 
so  far  as  concerns  the  direct  systemic  impression  on  the  male  system, 
it  seems  to  be  one  of  general  nervous  depression,  affecting  both  the 
animal  and  organic  functions,  and  of  course  involving  the  heart. 
In  this  way  may  be  explained  the  tendency  of  ergotism  to  terminate 
in  dry  gangrene  of  the  extremities.  The  organic  nervous  influence, 
under  the  continued  action  of  the  poison,  ceases  to  be  exerted  upon 
the  capillaries,  which  become  as  it  were  paralyzed,  and  unable  to 
carry  on  the  blood.  The  death  of  the  part  follows  necessarily.  The 
result  is  apparently  owing  to  a  direct  depressing  influence  of  the 
poison  on  this  part  of  the  circulating  system;  namely,  on  the  ex- 
cluding the  diaphragm,  were  also  contracted,  and  the  patients  breathed  with  diffi- 
culty. The  muscles  of  the  face  participated  in  the  affection,  and  eventhose  of  the 
glottis,  causing  paroxysms  of  violent  dyspnoea.  The  uterus,  whether  pregnant  or 
not,  was  never  attacked  with  spasm.  The  formication  and  the  tonic  spasms  were  often 
very  painful.  The  pulse  was  small,  the  digestion  slow,  the  appetite  normal,  and  in  no 
instance  was  there  fever.  In  some  cases  there  was  a  loss  of  sensation,  generally  lim- 
ited to  the  ends  of  the  fingers  and  toes,  but  sometimes  occupying  large  extents  of  sur- 
face, or  even  the  whole  body.  This  anesthesia  always  followed  the  contractions,  and 
was  sometimes  itself  followed  by  partial  gangrene.  The  loss  of  sensibility  extended 
sometimes  to  sight,  hearing,  smell,  and  taste.  The  malady  was  usually  of  a  parox- 
ysmal character,  with  intervals  more  or  less  prolonged.  In  the  violence  of  the 
paroxysms  there  were  sometimes  tetanic  spasms,  epileptiform  convulsions,  loss  of 
consciousness,  and  delirium  of  variable  duration.  The  length  of  the  disease  was 
altogether  uncertain.  Generally  it  continued  several  months;  the  recovery  was 
slow  ;  and  relapses  common.  When  death  took  place,  it  was  always  in  a  convulsive 
paroxysm,  and  by  asphyxia.   [Ibid.,  ix.  p.  596,  Mai,  1857.) — Kote  to  the  second  edition. 
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treme  vessels.  The  gangrene  is  of  tlie  dry  kind,  because  the  vessels, 
in  their  state  of  nervous  death,  can  no  longer  receive  and  carry  on 
the  blood,  and  consequently  collapse.  It  will  be  found  that,  by  this 
mode  of  operation,  we  are  enabled  to  explain  one  of  the  most  valu- 
able therapeutic  effects  of  ergot. 

3.  Effects  and  Use  of  Ergot  as  a  3Iotor- stimulant. 

I  have  hitherto  said  little  on  this  subject,  because  it  seems  to  be 
isolated  by  its  nature,  and  the  remarks  upon  it  come  most  conve- 
niently under  a  separate  head.  Ergot  has  been  long  used,  in  various 
parts  of  the  Continent  of  Europe,  by  midwives,  for  the  purpose  of 
facilitating  delivery;  but  the  attention  of  the  profession  was  first 
distinctly  drawn  to  the  subject  by  Dr.  Stearns,  of  Saratoga  County, 
New  York;  and  the  influence  and  use  of  the  medicine  were  familiar 
to  the  profession  in  America,  long  before  it  attracted  particular 
notice  in  Europe.  The  first  published  notice  of  it  by  Dr.  Stearns 
was  in  1807  {JV.  Y.  3Ied.  Repository,  xi.) ;  an  elaborate  paper  upon 
its  use  in  promoting  labor,  arresting  hemorrhage,  etc.,  by  Dr.  Oliver 
Prescott,  was  published  in  1814  [3Ied.  and  Phys.  Journ.,  xxxii. 
90) ;  and,  according  to  Dr.  Pereira,  the  medicine  was  not  used  in 
England  until  1824. 

The  effect  of  ergot  in  producing  painful  uterine  contraction  has 
been  already  mentioned.  It  is  most  strikingly  manifested  in  the 
pregnant  state,  at  the  normal  period  of  delivery.  It  comes  on,  ac- 
cording to  Prescott,  at  periods  varying  from  8  to  20  minutes  after 
the  administration  ,of  the  medicine ;  and  continues  from  half  an  hour 
to  an  hour  and  a  half.  The  contractions  differ  from  the  ordinary 
labour-pains  in  their  continuousness ;  scarcely  any  interval  of  repose 
occurring,  until  the  gradual  cessation  of  the  influence  of  the  medicine. 
The  question  here  presents  itself,  whether  this  influence  is  exerted 
upon  the  unimpregnated  uterus.  Prescott  and  others  have  main- 
tained that  it  is  not.  But  their  opinion  is  contradicted  by  the  posi- 
tive statements  of  others,  that  bearing-down  pains  are  sometimes  felt 
in  the  region  of  the  womb,  and  rending  pains  in  the  thighs.  Another 
question,  of  great  importance,  is  whether  the  medicine  is  capable  of 
bringing  on  abortion.  Directly  opposite  statements  have  been  made 
on  this  point,  both  as  regards  the  human  subject  and  the  lower 
animals;  but,  though  we  may  believe  those  who  maintain  the  nega- 
tive of  this  question,  so  far  as  their  own  observation  has  extended, 
yet  it  is  impossible  to  refuse  credence  to  others  who  have  witnessed 
the  effects  referred  to.     The  truth  probably  is,  that  the  peculiar  in- 
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fluence  of  ergot  on  the  womb  is  exerted  through  the  nervous  centres ; 
and  is  likely  to  be  most  effective,  when,  in  the  normal  state  of  the 
system,  these  very  centres  are  disposed  to  the  condition  in  which  it 
is  the  tendency  of  the  medicine  to  place  them.  In  this  physiological 
state,  they  may  be  supposed  to  be  more  susceptible,  than  under  ordi- 
nary circumstances,  to  an  impression  of  the  same  character  as  that, 
which  they  are  prepared  to  receive  from  the  womb  at  the  full  period 
of  gestation.  The  eifect  of  ergot  will,  therefore,  be  much  more  likely 
to  be  felt  at  this  time  than  at  others.  But  the  fact  appears  to  be 
that,  though  less  apt  to  excite  uterine  contraction  at  other  periods, 
it  is  capable  of  producing  the  effect,  in  some  instances,  at  any  stage 
of  utero-gestation,  and  even  in  the  unimprcgnated  state  of  the  uterus. 
Testimony  is  too  strong  to  the  point,  that  it  is  capable  of  producing 
abortion,  to  admit  of  denial ;  but  it  certainly  cannot  be  relied  on  for 
the  purpose;  and  would  probably  fail  in  the  great  majority  of  cases. 
The  employment  of  ergot  to  assist  in  tedious  labours  would  seem 
to  follow  from  a  knowledge  of  its  powers.  Yet  opinion  is  not  entirely 
accordant  on  this  point.  Injury  both  to  the  mother  and  child  is 
apprehended.  The  painful  and  vehement  uterine  contractions,  with 
the  corresponding  efforts  of  the  mother,  are  thought  in  various  ways 
to  react  injuriously  upon  the  system,  and,  among  other  results,  to 
endanger  rupture  of  the  womb,  and  congestion  of  the  brain  with  con- 
sequent puerperal  convulsions.  The  death  of  the  foetus  is  supposed 
frequently  to  result  from  the  violent  and  unremitting  compression, 
arresting  the  circulation  of  the  cord,  or  cutting  off  the  supply  of 
blood  by  temporarily  obliterating  the  vessels  of  the  uterus  itself. 
Statistics  too  have  been  brought  fearfully  to  bear  against  this  use  of 
ergot.  There  has  no  doubt  been  much  exaggeration.  As  the  medi- 
cine has  been  most  employed  in  difficult  labours,  offering  some  unu- 
sual impediment  to  the  ordinary  performance  of  the  function,  it  is 
very  probable  that  many,  and  much  the  greater  number  of  fatal  re- 
sults have  been  mere  coincidences,  and  that  they  would  have  occurred 
without  the  use  of  the  medicine.  But  both  reason  and  experience 
unite  in  the  conclusion,  that  ergot  may  do  great  mischief;  and 
that  an  instrument  of  so  much  power  for  evil  must  be  used  with  cau- 
tion, and  careful  discrimination.  The  rules  laid  down  for  its  use  by 
the  most  experienced  obstetricians,  who  advocate  a  resort  to  it,  are 
the  following.  The  case  must  always  be  beyond  the  efforts  of  nature 
unaided.  The  os  uteri  must  be  dilated,  and  the  outer  passages  lubri- 
cated. The  presentation  must  be  natural,  or  at  least  not,  such  as  in 
itself  to  present  any  obstacle  to  safe  delivery.     There  must  be  no 
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mechanical  impediment,  such  as  morbid  growths,  rigidity  of  the  tis- 
sues, or  disproportion  between  the  size  of  the  head  and  the  outlets 
through  which  it  must  pass.  The  measure  should  not  be  resorted  to 
early,  where  no  serious  danger  is  apprehended  from  delay ;  and  due 
patience  should  be  exercised  in  awaiting  the  efforts  of  nature.  Dila- 
tation of  the  OS  uteri  is  not  insisted  on  by  all ;  as  it  has  been  asserted 
that  the  medicine  has  a  tendency  to  induce  this  condition.  But  it  is 
obvious  that,  should  it  fail  to  do  so,  the  greatest  danger  might  be 
apprehended  for  the  foetus;  and  cautious  practitioners  insist  on  this 
prerequisite.    It  is  said  that  the  membranes  must  not  be  ruptured. 

The  circumstances  which  are  thought  to  justify  the  measure  are, 
1.  lingering  labour  when  the  efforts  of  nature  have  ceased,  or  are 
quite  inade(i[uate,  and  when  the  above  conditions  are  presented ;  2. 
immediate  danger  from  flooding,  with  failure  of  the  natural  pains, 
and  without  malposition  of  the  placenta;  3.  when  the  death  of  the 
foetus  is  well  ascertained,  and  the  patient  is  in  danger  from  exhaus- 
tion or  constitutional  irritation ;  4.  when,  from  previous  experience 
in  the  case  of  the  individual,  there  is  reason  to  fear  alarming  hemor- 
rhage immediately  after  delivery;  5.  retention  of  the  placenta  from 
deficiency  of  uterine  contraction  ;  and  G.  dangerous  hemorrhage  fol- 
lowing delivery.  But,  even  under  some  of  the  circumstances  here 
mentioned,  many  practitioners  would  advise  the  preferable  applica- 
tion of  instruments,  if  they  were  at  hand,  and  the  skill  requisite  for 
their  use  existed.  A  resort  to  ergot  has  been  strongly  recommended 
in  cases  of  puerperal  convulsions,  with  a  view  to  hasten  delivery; 
and  a  number  of  successful  cases  have  been  recorded.  Having  no 
experience  in  these  cases,  I  do  not  pretend  even  to  offer  an  opinion ; 
but  I  can  see  no  danger  from  the  narcotic  properties  of  the  drug, 
which  have  been  urged  against  its  use ;  for  we  have  no  evidence  what- 
ever that  its  influence  is  irritant  or  congestive  upon  the  brain ;  but 
rather  the  reverse. 

For  the  expulsion  of  clots  of  blood  remaining  in  the  uterus,  and 
of  the  dead  foetus  in  protracted  cases  of  abortion,  in  the  earlier 
stages  of  pregnancy,  there  can  be  no  objection  to  its  use. 

In  reference  to  the  same  property  of  causing  contraction  of  the 
uterus,  ergot  is  frequently  employed,  in  other  conditions  than  those 
connected  with  childbirth.  Thus,  it  has  been  recommended  for  the 
expulsion  of  hydatids,  and  for  forcing  out  uterine  polypi  from  the 
cavity,  so  as  to  bring  them  within  reach  of  an  operation  for  their 
extraction.  Indeed,  cases  are  said  to  have  occurred,  in  which  polypi 
have  been  completely  expelled  by  the  uterine  contraction. 
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But  the  most  important  application  of  ergot,  in  cases  of  unim- 
pregnated  uterus,  is  to  the  suppression  of  hemorrhage.  It  is  cer- 
tainly among  the  most  efficient  remedies  in  this  affection.  Even  the 
hemorrhage  attendant  upon  cancer  of  the  womb  will  frequently  yield 
to  it.  In  effecting  the  suppression,  it  not  unfrequently  produces 
painful  contractions  of  the  uterus,  showing  that  this  influence  is  not 
confined  to  the  state  of  pregnancy.  The  suppression  is  often  very 
prompt,  and  is  probably  effected  by  a  contraction  of  the  uterine  walls, 
so  as  temporarily  to  close  the  vessels. 

Through  the  same  influence,  it  may  prove  useful  in  leucorrlieal 
discharges  from  the  womb.  The  secretion  must  be  suspended,  if  the 
supply  of  blood  is  cut  off,  or  materially  diminished. 

4.   Therapeutic  Applications  independently  of  Uterine  Contraction. 

The  successful  use  of  ergot  in  hemorrhage  from  the  uterus  led  to 
its  employment  in  the  same  affection  of  other  organs.  It  has  ac- 
cordingly been  used  in  haemoptysis,  haematuria,  epistaxis,  etc.,  and 
in  many  cases  with  supposed  advantage.  In  my  hands,  it  has  seemed 
to  be  very  promptly  successful  in  pulmonary  hemorrhage ;  and  it  is 
certainly  among  the  hemostatics  to  which  the  practitioner  may  have 
recourse,  with  propriety,  in  almost  any  case,  not  connected  with  an 
irritated  state  of  the  stomach.  Even  locally,  it  has  been  used,  with 
asserted  success,  for  the  suppression  of  hemorrhage.  It  certainly 
does  not  act  as  an  astringent  in  these  cases.  An  explanation  of  its 
operation  which  appears  to  me  highly  probable,  is  based  upon  the 
views  of  its  action  on  the  capillaries  already  given,  in  the  account  of 
its  mode  of  operation.  It  appears  to  me  to  have  a  direct  sedative 
influence  on  the  capillary  circulation,  which,  in  its  greatest  extent, 
is  capable  of  arresting  the  flow  of  blood  in  them  altogether,  and 
may  consequently  end  in  gangrene.  There  is,  I  think,  no  danger 
whatever  of  this  result  in  ordinary  medicinal  doses;  and  the  remedy 
may,  therefore,  be  prescribed  without  hesitation.  Though  the  direct 
and  speedy  suppression  of  uterine  hemorrhage  is  probably  ascribable 
to  the  contraction  of  the  organ  produced  by  it ;  yet  the  ultimate  and 
lasting  cure  may  be  owing  to  the  depressing  influence  referred  to 
upon  the  capillary  circulation. 

The  use  of  ergot  has  also  been  extended  to  many  other  diseases, 
in  the  treatment  of  which  success  has  been  claimed  for  it  by  one  or 
another  advocate.  Thus,  it  has  been  used  in  gonorrhoea,  gleet,  and 
spermatorrhoea,  with  supposed  advantage;  as  also  in  diarrhoea  and 
dysentery;  and  it  is  not  impossible,  admitting  the  influence  on  the 
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capillary  circulation  above  claimed  for  it,  tliat  it  may  prove  useful 
in  these  complaints.  In  intermittent  fever,  in  which  it  is  stated  to 
have  proved  eifectual,  its  operation  on  the  nervous  system  would  be 
likely  to  render  it  useful;  though  proofs  are  yet  wanting  of  its 
peculiar  efficacy.  In  hysteria  it  may  have  proved  serviceable 
through  the  same  property.  But  its  applicability  to  the  treatment 
of  paraplegia,  and  paralytic  conditions  of  the  bladder,  for  which  it 
has  been  recommended,  would  scarcely  be  inferred  from  anything 
that  is  known  of  its  physiological  effects.  Great  advantage  has 
been  claimed  for  it  in  defects  of  vision,  dependent  on  congestion  of 
the  interior  vessels  of  the  eye.  It  may  operate  here,  as  in  other 
parts  of  the  body,  by  diminishing  the  capillary  circulation. 

5.  Administration. 

For  producing  uterine  contraction,  powdered  ergot  may  be  given 
in  the  dose  of  twenty  grains,  repeated  every  twenty  minutes,  until 
the  desired  effect  is  produced,  or  till  it  occasion  unpleasant  gastric 
or  cerebral  symptoms.  It  has  been  customary  to  limit  its  use  to  a 
drachm ;  but,  in  cases  of  urgency,  when  its  effects  are  not  obtained, 
the  dose  may  be  increased  with  impunity  beyond  this  amount.  As 
soon  as  it  evinces  any  influence  on  the  brain,  or  occasions  sickness 
of  stomach,  it  should  be  omitted.  In  the  treatment  of  uterine 
hemorrhage,  and  for  other  purposes,  ten  or  fifteen  grains  may  be 
administered  three  or  four  times  a  day,  or  more  frequently  under 
urgent  circumstances.  I  have  generally  used  ten  grains  every  two 
hours  during  the  day,  in  pulmonary  hemorrhage,  and  have  never 
witnessed  ill  effects  from  it.  It  should  not,  however,  be  given  con- 
tinuously for  a  great  length  of  time.  After  three  or  four  days,  it 
might  be  best  to  suspend  its  use ;  to  be  resumed  should  circumstances 
appear  to  call  for  it. 

An  infusion  of  ergot  may  be  made  in  the  proportion  of  a  drachm 
to  four  fluidounces  of  water,  of  which  one-third  may  be  given  for  a 
dose,  repeated  in  the  same  manner  as  the  powder. 

Wine  of  Ergot  (ViNUM  Ergots,  U.  S.)  is  made  with  two  ounces 
of  ergot  and  a  pint  of  wine,  and  is  given  in  the  dose  of  two  or  three 
fluidrachms  to  a  woman  in  labour ;  and  one  or  two  drachms  for  other 
purposes. 

A  Tincture  is  directed  by  the  Dublin  College  (Tinctura  Ergots, 
Dub.),  of  which  the  dose  is  one  or  two  fluidrachms;  and  an  Ethereal 
Tincture  by  the  London  College  (Tinctura  ERGOTiE  ^therea, 
Lond.),  made  by  macerating  ergot  in  ether,  and  given  in  the  dose  of 
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a  fluidrachm.     But  the  latter  preparation  is  unnecessary,  and  is  ob- 
jectionable on  account  of  the  extreme  volatility  of  the  menstruum. 

The  purified  extract,  called  by  M.  Bonjean  ergotin,  is  sometimes 
employed.  For  the  mode  of  its  preparation  the  reader  is  referred 
to  the  U-  S.  Dispensatory.     The  dose  of  it  is  from  five  to  ten  grains. 

Though  ergot  is  the  only  uterine  motor-stimulant  of  undoubted 
powers,  there  are  several  other  agents  which  are  asserted  to  have  the 
same  property,  and  of  which  a  brief  notice  is  requisite. 

1.  EXTRACT  OF  HEMP. — Extractum  Cannabis.  U.S. — Ex- 
TRACTUM  Cannabis  Indict.  Bub. 

If  the  reader  will  recur  to  pages  786  and  787  of  the  first  volume, 
he  will  find  that,  according  to  Dr.  Alexander  Christison,  of  Edin- 
burgh, the  extract  of  hemp  possesses  an  extraordinary  influence 
over  the  .uterine  contractions,  bringing  them  on  with  great  prompt- 
ness and  energy,  and  having  the  great  advantage  over  ergot,  at 
least  as  an  aid  to  parturition,  that  its  operation  is  not  long  con- 
tinuous. It  is  unnecessary  to  add  anything  to  what  has  been 
already  stated  in  the  article  referred  to.  If  general  experience 
should  confirm  that  of  Dr.  Christison,  he  will  have  made  a  very 
important  addition  to  the  resources  of  the  obstetrician. 

2.  TANSY.  —  Tanacetum.  U.S. 

This  has  been  already  noticed  both  among  the  tonics  and  emmen- 
agogues  (i.  314  and  ii.  695).  Without  having  any  personal  knowl- 
edge of  the  powers  of  tansy,  in  the  relation  in  which  it  is  here  con- 
sidered, I  have  been  assured  by  a  highly  respectable  practitioner,  in 
whom  I  have  entire  confidence,  that,  within  his  own  knowledge,  the 
midwives,  in  his  neighbourhood,  are  in  the  habit  of  using  an  infusion 
of  tansy  for  the  promotion  of  labour,  and  with  extraordinary  suc- 
cess in  lingering  cases.  He  has  himself  also  employed  the  remedy 
with  advantage,  and  believes  it  to  operate  by  directly  promoting  the 
contraction  of  the  organ,  without  producing  vascular  irritation. 
This  is  no  new  application  of  tansy,  but  seems  to  have  been  lost 
sight  of  by  the  profession.  The  oil  is  often  used  by  the  country 
people  with  the  view  of  inducing  abortion;  and  three  instances  of 
death  from  it,  taken  with  this  object,  are  noticed  in  the  account  of 
tansy  given  in  the  early  part  of  this  work.  It  certainly  has  a  pow- 
erful influence  on  the  nervous  system.* 

*  Since  the  publication  of  the  first  edition,  the  author  has  received  a  letter  from  his 
friend,  Dr.  Quinton  Gibbon,  of  Salem,  N.  J.  (Oct.  17,  185G),  detailing  several  cases 
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3.  ROOT  OF  THE  COTTON  PLANT.  — Gossypii  Radix. 

This  is  the  root  of  Crossypiuvi  herhaceum,  or  the  common  cotton 
plant  of  our  Southern  States.  It  is  said  to  be  much  employed  by  the 
slaves  of  the  South  for  producing  abortion,  and  Dr.  Bouchelle,  of  Mis- 
sissippi, to  whom  we  are  mainly  indebted  for  what  is  known  on  this 
subject,  considers  it  not  inferior  to  ergot  in  its  power  of  promoting 
uterine  contraction.  (See  U.S.  Dispensatory.)  He  believes  that  it 
operates  without  injury  to  the  general  health  in  any  way,  and  uses 
it  habitually  to  assist  lingering  labour.  He  boils  four  ounces  of  the 
inner  bark  of  the  root  in  a  quart  of  water  to  a  pint,  and  gives  a 
wineglassful  every  twenty  or  thirty  minutes.  Dr.  Thomas  J.  Shaw, 
of  Robertson  County,  Tenn.,  confirms  the  statements  of  Dr.  Bou- 
chelle. [Nashville  Journ.  of  Med.  and  Surg.,  July,  1855.)  This 
is  a  subject  well  worthy  of  further  investigation.  Ainslie  states 
that  in  India  a  decoction  of  the  root  is  used  in  urinary  disorder. 


Several  other  medicines  have  been  used,  under  the  impression  that 
they  possessed  the  power  of  promoting  uterine  contraction.  By  not 
a  few,  Borax  has  been  supposed  to  be  endowed  with  this  property; 
but  others  deem  it  utterly  inefficient,  and  with  greater  probability  on 
their  side.  Digitalis  is  supposed  by  Mr.  W.  H.  Dickinson,  from 
the  extraordinary  power  which  it  has  displayed  in  his  hands  in  ar- 
resting hemorrhage  of  the  uterus,  to  promote  uterine  contraction; 
but  admitting  the  therapeutic  effect,  it  is  not  necessary  to  appeal  to 
such  an  agency  in  its  production.  In  another  part  of  this  work  [vol. 
ii.  p.  112),  the  result  is  considered  as  more  probably  ascribable  to  a 
sedative  action  on  the  capillaries.  Uva  Ursi  is,  with  a  greater 
appearance  of  probability,  ranked  in  this  class  of  medicines;  as  it 
undoubtedly  has  a  peculiar  tendency  to  the  urinary  organs.  It  has 
been  used  in  not  a  few  instances ;  and  some  are  disposed  to  claim  for 
it  an  energy  little  inferior  to  that  of  ergot. 

in  which  tansy  appears  to  have  acted  very  favourably  in  bringing  on  uterine  con- 
traction in  tedious  labour,  in  one  after  ergot  had  failed.  In  one  of  the  cases  two 
drachms  of  the  dried  herb  were  used;  in  another  the  quantity  was  indefinite. 
The  OS  uteri  was  dilated,  and  the  protraction  of  delivery  was  owing  simply  to  lan- 
guor of  the  uterus.  The  pains  were  brought  on  in  from  twenty  minutes  to  half  an 
hour.  Dr.  Gibbon  does  not  consider  the  medicine  so  efficient  as  ergot,  but  never- 
theless very  useful  in  moderate  cases,  or  as  a  substitute.   [Kole  to  the  second  edition.) 
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SIALAGOGUES. 

SlALAGOGUES  are  medicines  which  increase  the  secretion  of  saliva, 
and  of  the  mucus  of  the  mouth  and  fauces.  There  are  two  divisions 
of  them ;  one  operating  through  the  system,  the  other  by  direct  con- 
tact with  the  buccal  mucous  membrane. 

1.  There  are  many  substances  which  more  or  less  increase  the 
secretion  of  saliva,  when  taken  internally,  but  very  few  which  do  so 
regularly,  or  to  an  amount  which  would  render  their  employment  for 
this  effect  desirable.  The  only  medicines  which  could  be  relied  upon 
as  sialagogues,  internally  administered,  are  the  preparations  of  mer- 
cury, which  appear  to  exercise  a  peculiar  influence  over  these  glands, 
though  much  of  their  effect  must  be  ascribed  to  the  stomatitis  pro- 
duced by  them;  inflammation  of  the  mouth  operating  as  a  powerful 
stimulus  to  the  salivary  secretion.  It  is,  however,  quite  unnecessary 
to  pursue  our  inquiries,  in  this  place,  into  the  sialagogue  operation 
of  internal  medicines,  as  none  of  them  are  prescribed  for  their  effects 
in  this  way,  not  even  the  mercurials;  and,  in  relation  to  the  several 
individual  substances  having  more  or  less  of  the  property,  their  pos- 
session of  it  has  been  alluded  to,  when  they  have  been  elsewhere 
treated  of. 

It  is  a  fact,  however,  of  some  interest,  that  the  sensation  of  nausea 
is  usually  attended  with  a  copious  secretion  of  saliva,  and  that  emetic 
substances  are,  consequently,  in  general,  very  efiicient  sialagogues. 
Mental  influence,  also,  has  often  great  effect  in  stimulating  this  func- 
tion. Every  one  is  familiar  with  the  effect  of  the  mere  idea  of  food, 
especially  when  the  appetite  is  somewhat  keen,  in  promoting  the  flow 
of  saliva.  The  mouth  of  the  hungry  man  "waters"  at  the  sight  or 
thought  of  an  approaching  meal.  It  is  not  impossible  that  such 
influences  may  sometimes  be  brought  to  bear  advantageously  upon 
the  function,  as  a  therapeutic  measure.  Thus,  in  cases  of  the  mono- 
maniacal,  who  purpose  to  starve  themselves  to  death,  a  plate  of  food 
set  before  them,  and  allowed  to  remain,  sometimes  overcomes  an 
obstinacy  which  refuses  to  yield  to  solicitation  or  menaces.  In  ex- 
amining the  tongue,  as  an  index  of  the  state  of  the  system,  if  we  find 
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the  mouth  dry,  we  can  often  succeed  by  causing  the  patient  to  close 
his  mouth,  and  move  the  tongue  about,  in  inducing  sufficient  secre- 
tion to  render  the  parts  moist.  In  such  a  case,  we  may  infer  that 
the  dryness  was  owing  to  some  comparatively  trivial  cause;  as,  in 
the  healthful  state,  the  very  thought  and  effort  on  the  part  of  the 
patient  provoke  the  action  of  the  glands ;  whereas,  if  the  function 
had  been  suppressed  by  some  general  morbid  influence,  it  would 
scarcely  return  upon  such  gentle  solicitation.  I  have  often  been 
enabled  to  deduce  somewhat  important  practical  inferences,  as  to 
the  state  of  the  system,  from  this  simple  experiment. 

2.  It  is  only  the  local  sialagogues  that  are  practically  employed, 
and  that  we  are  now  to  consider.  These  act  by  an  irritant  impres- 
sion on  the  membrane,  which  calls  the  mucous  follicles  directly  into 
increased  action,  and  the  salivary  glands  indirectly  through  the  sym- 
pathy which  connects  them  with  the  mouth.  Any  irritant  may  thus 
prove  sialagogue ;  and  even  the  act  of  mastication,  though  exercised 
upon  a  perfectly  bland  and  tasteless  object,  will  have  more  or  less 
of  the  effect.  As  substances  used  in  this  way  are  generally  chewed, 
they  are  called  not  unfrequently  masticatories.  Those  actually  em- 
ployed remedially  are  always  more  or  less  irritant,  and  some  of  them 
very  powerfully  so. 

They  operate  therapeutically  in  three  ways ;  first,  as  direct  stimu- 
lants to  the  parts  with  which  they  come  into  contact;  secoyidly,  by 
depletion  from  the  secreting  vessels;  and  thirdly,  by  revulsion  from 
neighbouring  parts. 

1.  In  reference  to  the  first  metliod  of  action,  they  may  be  used  ad- 
vantageously in  debilitated  or  paralytic  states  of  the  tongue,  fauces, 
or  mouth  generally.  Loss  of  taste  or  of  motor  power  in  the  tongue, 
relaxation  of  the  uvula  from  weakness,  and  difficulty  of  deglutition 
from  palsy  of  the  fauces,  may  sometimes  be  relieved  in  this  way,  pro- 
vided the  affection  has  become  quite  local,  or  is  not  associated  with 
acute  disorder  of  the  nervous  centres. 

2.  Through  their  depletory  influence  they  may  relieve  inflamma- 
tory conditions  of  the  neighbouring  parts,  especially  painful  rheu- 
matic inflammation  of  the  jaws  and  face,  and  inflammations  not 
rheumatic  of  the  sockets  of  the  teeth,  and  of  the  antra,  especially 
somewhat  chronic  in  their  character.  Masticatories  often  prove  of 
considerable  service  in  inflammatory  toothache. 

3.  By  revulsion  they  act  beneficially  in  the  same  affections,  as  also 
in  neuralgic  conditions  of  the  face,  and  inflammation  of  parts  some- 
what more  distant,  as  in  chro7iic  tumefactions  of  the  salivary  glands 
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themselves,  and  similar  affections  of  the  EustacJiian  tube,  the  larynx, 
the  eyes,  ears,  and  nostrils.  In  clironic  Jwarseness  from  inflammation 
of  the  larynx,  and  deafness  from  closure  of  the  Eustachian  tube, 
considerable  advantage  may  sometimes  be  derived  from  irritant  im- 
pressions, made  on  the  fauces  by  these  medicines.  As  the  saliva, 
impregnated  with  the  soluble  principles  of  the  masticatory,  is  swal- 
lowed, it  has  some  effect  on  the  stomach  also;  and  this  must  always 
be  taken  into  consideration  in  recommending  these  medicines. 


The  substances  most  frequently  used  as  local  sialagogues,  are 

TOBACCO,  GINGER  ROOT,  HORSE-RADISH,  MEZEREON,  and    PELLITORY. 

These  have  already  been  considered,  with  the  exception  of  the  last, 
which  requires  a  brief  notice. 

PELLITORY. — Pyrethrum.  U.  &'.,  Lond.,  Ed. 

This  is  the  root  of  Anaeyclus  Pyrethrum  [Antliemis  Pyrethrum, 
Linn.),  a  small,  herbaceous,  perennial  plant,  growing  in  the  countries 
bordering  on  the  Mediterranean.  The  medicine  is  sometimes  called, 
from  its  commercial  origin,  pellitory  of  Spain. 

The  root  is  cylindrical  or  fusiform,  about  the  size  of  the  little 
finger,  wrinkled  longitudinally,  light-brown  externally  with  dark  shin- 
ing points  on  the  surface,  hard,  brittle,  with  a  resinous  and  radiated 
fracture,  inodorous,  and  of  a  taste  feeble  at  first,  but  afterwards 
acidulous,  saline,  and  acrid.  It  produces,  also,  a  tingling,  burning 
sensation,  which  spreads  over  the  mouth  and  fauces,  and  is  very 
durable.  Its  active  properties  appear  to  reside  in  a  resinous  ingre- 
dient. 

When  chewed,  it  produces  a  copious  flow  of  saliva,  and  has  proved 
useful  in  paiiful  affections  of  the  head  and  face  of  a  rheumatic  or 
neuralgic  character,  toothache,  palsy  of  the  tongue  and  fauces,  re- 
laxation of  the  uvula,  etc.  The  quantity  used  at  one  time  may  be 
half  a  drachm  or  a  drachm.  A  tincture  prepared  by  macerating  a 
drachm  in  a  fluidounce  of  alcohol,  may  be  used  as  a  local  application 
in  toothache;  and  the  alcoholic  extract  has  sometimes  been  intro- 
duced into  the  hollow  of  a  carious  tooth,  for  its  benumbing  effect. 

VOL.  II. — 46 
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ERRHINES. 

These  are  medicines  calculated  to  produce  an  increased  secretion 
from  the  mucous  membrane  of  the  nostrils.  As  all  of  them  are  apt 
to  cause  sneezing,  they  are  also  called  sternutatories.  No  medicines 
are  taken  internally  with  this  special  view.  All  are  applied  directly 
to  the  interior  of  the  nostrils  themselves.  So  far  as  the  increased 
secretion  is  concerned,  they  operate  by  directly  stimulating  the  secret- 
ing tissue.  Sneezing  is  produced  through  an  impression  transmitted 
to  the  nervous  centres  in  the  encephalon,  which  then  call  into  action, 
and  combine  to  one  purpose,  the  various  muscles  of  the  chest,  neck,  and 
face,  concerned  in  the  act.  At  the  same  time  that  the  impression  is 
thus  made  on  the  nervous  centres,  which  leads  to  the  act  of  sneezing, 
a  sensation  is  produced,  of  greater  or  less  strength,  which  sometimes 
serves  important  therapeutic  purposes. 

The  agencies  through  which  errhines  operate  beneficially  in  dis- 
ease, are  1.  a  simple  stimulant  or  excitant  impression  on  the  Schnei- 
derian  membrane;  2.  an  increased  secretion  by  which  they  deplete 
from  the  vessels;  3.  a  revulsive  influence  on  neighbouring  parts;  and 
4.  the  various  influences  of  the  sensation  excited,  and  acts  produced, 
through  the  nervous  centres. 

1.  By  their  stimulation  of  the  membrane,  they  sometimes  prove 
useful  in  defective  secretion  of  the  nasal  mucus,  or  unhealthy  dryness 
of  the  membrane,  in  chronic  inflammation  of  the  same,  and  in  paraly- 
sis of  the  sense  of  smell,  and  of  the  soft  palate. 

2.  By  dejjletion,  they  tend  to  relieve  inflammatory  conditions  of  the 
neighbouring  parts,  as  of  the  antra,  the  frontal  sinuses,  the  Eustachian 
tube,  the  ears,  eyes,  face,  and  scalp. 

3.  Their  revulsive  influence  is  useful  in  the  same  inflammatory 
affections,  and  also  in  neuralgia  of  different  parts  of  the  face  and 
scalp.  Obstinate  chronic  ophthalmia,  excessive  sensibility  of  the  re- 
tina, amaurosis,  rheumatic  conditions  of  the  eye,  frontal  and  facial 
neuralgia,  earache,  chronic  otitis  and  deafness,  obstinate  headaches, 
and  even  chroyiic  inflammation  of  the  brain  or  its  meninges,  are 
complaints  which  offer  indications  for  the  use  of  these  medicines. 


CHAP.  I.]       ERRHINES. — AROMATIC    POWDERS. — TOBACCO.  723 

4.  In  reference  to  their  excitant  impression  on  the  cerebral  cen- 
tres, they  are  used  to  obviate  faintness  or  syncope,  to  restore  sus- 
pended respiration,  to  compose  irregularities  of  respiration  of  a  purely 
no'vous  character,  to  produce  a  shock  which  may  rouse  from  insensi- 
bility or  coma,  when  not  dependent  on  active  congestion  or  compres- 
sion of  the  brain.  By  the  sneezing  they  excite,  they  aid  in  expelling 
foreign  bodies  and  accumulated  mucus  from  the  nasal  and  respira- 
tory passages,  rouse  sensibility  by  their  action  on  the  brain,  and  pro- 
duce a  shock  on  the  system,  which  may  aid  in  the  supersession  of 
paroxysmal  affections,  or  in  breaking  up  commencing  attacks  of  dis- 
ease. But  care  must  be  taken  not  to  employ  this  measure  in  cases 
with  active  congestion  of  the  brain,  or  a  tendency  towards  it. 

It  must  be  borne  in  mind,  in  the  use  of  errhines,  that  some  of 
them,  as  tobacco  and  turpeth  mineral,  may  possibly  be  absorbed  from 
the  mucous  membrane,  and  that  they  are  liable  also  to  be  swallowed  to 
a  greater  or  less  extent. 

Like  most  other  medicines,  they  suffer  a  diminution  of  power  by 
long-continued  use. 

There  are  no  particular  limits  to  the  frequency  of  their  exhibition; 
the  physician  being  influenced  upon  this  point  by  various  considera- 
tions connected  with  the  activity  of  the  medicine,  and  the  particular 
indication  to  be  fulfilled. 


Most  substances,  whether  acrid  or  not,  will  act  as  errhines  when 
snuffed  up  the  nostrils,  in  the  state  of  powder,  if  not  impalpable ; 
the  mucous  membrane  of  these  cavities  having  been  made  exquisitely 
sensitive,  in  order  to  guard  the  lungs  against  the  intrusion  of  noxious 
agents.  Powdered  gum  or  sugar  will  often  produce  this  effect;  and 
I  have  known  water,  a  little  too  hot  or  a  little  too  cold,  to  act  in  a 
similar  manner.  But,  generally  speaking,  it  is  only  medicines  capa- 
ble of  impressing  the  nostrils  dynamically,  that  are  used  for  the 
purpose. 

1.  AROMATIC  POWDERS.  Various  aromatic  herbs,  in  the  form 
of  powder,  have  been  long  used  as  errhines ;  the  choice  being  directed 
to  them  probably  by  their  agreeable  odour.  Rosemary,  sage,  the 
mints,  lavender,  common  and  sweet  marjoram,  thyme,  or  horehound 
may  be  used,  when  only  a  mild  impression  is  desu*ed. 

2.  TOBACCO  may  be  considered  as  next  in  the  ascending  order  of 
efficiency.  This  is  so  well  known  as  an  errhine,  in  the  different  forms 
of  snuff,  that  it  requires  no  comment  here.  It  is  one  of  the  sub- 
stances to  which  the  nostrils  soonest  become  accustomed ;  so  that  to 
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maintaia  a  given  impression,  for  a  considerable  time,  it  is  necessary 
to  increase  the  quantity  very  greatly.  In  the  use  of  it,  the  physician 
should  bear  in  mind  its  effects  on  the  stomach  and  nervous  system 
generally,  both  of  which  may  be  produced  by  this  mode  of  exhibi- 
tion ;  and  should  also,  before  prescribing  it,  give  some  weight  to  the 
consideration,  that  he  may  be  laying  the  basis  of  a  habit,  which  is 
certainly  not  very  cleanly,  to  say  the  least  of  it,  and  may  be  injuri- 
ous to  the  health.  The  effect  of  snuff  in  impairing  the  voice,  Avhen 
much  and  long  used,  is  notorious ;  and  I  have  no  doubt  that  its  exces- 
sive use  has  the  same  injurious  effects  upon  the  digestive  organs,  and 
the  nervous  system,  as  smoking  and  chewing,  though  probably  not  in 
an  equal  degree. 

3.  ASARABACCA  {Asaruni  Europseum)  is  a  small,  herbaceous, 
perennial,  European  plant,  all  parts  of  which  possess  acrid  proper- 
ties. Both  the  leaves  and  root  are  used.  The  leaves  have  long  foot- 
stalks, are  kidney-shaped,  somewhat  hairy  on  the  surface,  nearly 
inodorous,  and  of  a  bitter,  nauseous,  and  acrid  taste.  The  roots  are 
about  as  thick  as  a  quill,  quadrangular,  knotted,  contorted,  of  a  gray- 
ish colour,  a  somewhat  pungent  odour,  and  an  acrid  taste.  Taken 
internally,  asarabacca  operates  as  an  emetic,  and,  before  the  discov- 
ery of  ipecacuanha,  was  considerably  used  as  such  ;  but  at  present  it 
is  employed  almost  exclusively  as  an  errhine.  Snuffed  up  the  nostrils 
in  the  state  of  powder,  it  excites  sneezing,  and  causes  an  increased 
flow  of  mucus,  which  is  sometimes  attended  with  blood,  and  is  said 
occasionally  to  continue  for  several  days.  The  leaves  are  milder 
than  the  root,  and  may  be  used  in  the  quantity  of  three  or  four 
grains.  Of  the  powdered  root,  only  one  or  two  grains  should  be 
used.     They  may  be  employed  every  night. 

4.  WHITE  HELLEBORE  (VeRATRUM  AlbUM,  U.S.;  VerA- 
TRUM,  Lond.,  Ed.),  which  is  the  root  of  Veratrum  album,  has  been 
already  sufficiently  described  (ii.  158).  The  powdered  root,  when 
introduced  into  the  nostrils,  causes  severe  and  painful  irritation,  with 
violent  sneezing,  and  copious  discharge  of  mucus.  It  is  the  most 
powerful  of  the  errhines  yet  mentioned,  and  is  not  without  danger, 
even  in  this  mode  of  exhibition,  if  used  in  excess.  Three  grains  of 
an  extract  prepared  from  it,  introduced  into  the  nostrils  of  a  cat, 
caused  death  in  less  than  twenty-four  hours.  It  has  been  employed 
as  an  errhine  more  especially  in  cases  of  amaurosis.  Before  exhibi- 
tion, it  should  always  be  diluted  with  some  mild  substance,  as  pow- 
dered gum  arable  or  powdered  liquorice  root,  of  which  five  parts  may 
be  employed  to  one  of  the  medicine. 
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5.  EUPHORBIUM!  is  a  concrete  resinous  exudation  of  one  or  more 
species  of  Euphorbia,  growing  in  the  North  of  Africa.  It  appears 
to  exude  around  the  thorns  or  prickles  of  the  plant,  where  it  hardens. 
It  is  in  the  form  of  irregular  or  roundish  tears,  usually  about  the  siz« 
of  a  small  pea,  somewhat  friable,  with  one  or  two  holes  produced  by 
the  prickles,  of  a  yellowish  or  slightly  reddish  colour,  nearly  inodor- 
ous, and  of  a  taste  which,  though  agreeable  at  first,  becomes  at  length 
excessively  acrid  and  burning.  They  are  more  or  less  intermingled 
with  dust,  produced  by  their  attrition,  which  excites  violent  sneezing 
when  drawn  into  the  nostrils.  Euphorbium  is  a  severe  local  irritant, 
producing  inflammation  and  vesication  of  the  skin  when  applied,  and 
internally  operating  as  a  violent  emeto-cathartic.  It  is  supposed  also 
by  some  to  have  narcotic  powers.  It  is  occasionally  used  as  a  rube- 
facient or  vesicatory  application,  especially  in  veterinary  practice; 
but  it  is  retained  among  the  officinal  medicines  chiefly,  I  presume,  as 
an  errhine ;  though,  even  in  this  capacity,  it  is  not  much  employed. 
It  has  been  used  mainly  in  amaurosis  and  deafness.  It  should  never 
be  applied  undiluted,  but  always  mixed  with  six  or  eight  times  its 
weight  of  some  inert  powder,  as  powdered  gum  arable  or  liquorice 
root,  starch,  or  flour.  Not  more  than  one  or  two  grains  should  be 
employed  at  once. 

6.  TURPETH  MINERAL  (HydRARGYRI  SulPHAS  FlaVUS,  U.S.) 
has  been  already  described  (ii.  461).  We  have  here  to  consider  it 
simply  as  an  errhine.  In  this  capacity,  it  is  one  of  the  best  of  the 
class.  Less  powerfully  irritant  than  the  last  two  mentioned,  it  is 
more  efficient  than  the  others,  and  may  be  employed  whenever  a  de- 
cided impression  is  required.  It  has  been  used  chiefly  in  chronic 
ophthalmia,  and  cephalic  affections;  and,  as  the  complaints  in  which 
it  is  most  useful  are  of  an  inflammatory  character,  it  is  not  improba- 
ble that,  in  its  curative  influence,  its  errhine  properties  are  a  good 
deal  aided  by  its  alterative  action  as  a  mercurial.  It  sometimes  sali- 
vates when  applied  to  the  nostrils.  One  grain  may  be  employed  at 
once,  as  an  errhine,  diluted  with  four  or  five  parts  of  flour  or  starch. 
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CHAPTER  II. 

Local  Remedies  Affecting  the  Oganization. 

These  act  by  inflaming  or  destroying  the  part  aifected.  They  are 
all  external  remedies.  Medicines  may  sometimes  cause  inflammation, 
or  even  gangrene,  when  taken  internally ;  but  they  are  not  given  for 
the  purpose.  These  external  remedies  are  usually  arranged  in  three 
classes;  the  rubefacients,  epispastics,  and  escharotics;  the  first  simply 
reddening,  the  second  vesicating,  and  the  third  producing  the  death 
of  the  part.  There  might  also  be  made  a  class  of  pustulating  agents ; 
but  I  have  not  thought  it  expedient  to  multiply  subdivisions,  and 
therefore  include  these  among  the  rubefacients.  The  distinction 
between  the  classes  is  not  absolute.  The  same  medicine  may  belong 
to  all  the  three ;  as  in  the  case  of  solution  of  ammonia,  which,  when 
feeble,  is  simply  rubefacient,  when  more  concentrated,  blisters,  and 
when  strongest,  acts  powerfully  as  a  caustic ;  and  there  are  few  of 
the  more  energetic  belonging  to  any  one  of  the  classes,  which  may 
not  be  so  applied  as  to  produce  the  characteristic  eff'ects  of  the  others. 
But  of  the  medicines  belonging  to  this  division,  some  are  better  cal- 
culated for  one  of  the  modes  of  action,  and  others  for  another;  and 
they  are  both  used  and  classified  according  to  this  preferable  applica- 
bility. I  shall  treat  first  of  the  epispastics ;  because  their  considera- 
tion involves,  besides  what  is  peculiar  to  themselves,  the  principles 
which  govern  the  others  also,  so  that,  in  the  general  observations  in 
reference  to  the  rubefacients  and  escharotics,  it  will  be  requisite  to 
call  attention  only  to  a  few  points  of  difierence;  and  time  will  thus 
be  spared. 


CHAP.  II.]  EPISPASTICS.  727 


EPISPASTICS. 

These  are  sometimes  called  vesicatories,  and  not  unfrequently,  by 
an  elliptical  mode  of  expression,  blisters.  They  are  characterized 
by  the  special  property  of  blistering;  that  is,  of  producing  an  exten- 
sive elevation  of  the  cuticle,  with  serous  liquid  beneath.  Their  first 
effect  is  to  inflame  the  part  to  which  they  are  applied;  and  the  sub- 
sequent vesication  is  the  result  of  the  inflammation,  the  distended 
vessels  relieving  themselves  by  effusion.  The  particular  phenomena 
will  be  more  appropriately  detailed  under  the  individual  articles  of 
the  class.  I  shall  here  treat  only  of  the  general  principles  upon 
which  they  operate  as  curative  agents. 

1.  Through  the  sympathy  of  the  system  with  the  inflamed  parts, 
they  produce  a  general  excitement,  evinced  by  an  increased  fre- 
quency of  pulse,  and  heat  of  skin;  and,  if  the  surface  affected  be 
extensive,  they  may  even  induce  a  general  state  of  fever,  in  the 
same  manner  precisely  as  fever  is  generated  by  internal  inflamma- 
tions, arising  from  cold  or  other  morbid  causes.  This  symptomatic 
excitation  is  greater,  during  the  rubefactive  stage,  than  after  vesica- 
tion is  fully  established ;  as  the  emptying  of  the  vessels  has  the  effect 
of  moderating  the  inflammation,  upon  which  the  general  phenomena 
depend.  Epispastics  are,  therefore,  primarily  local,  and  secondarily 
general  stimulants. 

With  a  view  to  their  general  stimulation,  they  are  used  in  low 
states  of  disease,  requiring  an  excitant  influence  to  support  the  ac- 
tions of  the  heart,  and  those  of  the  nervous  system.  It  is  not  on  the 
circulation  only  that  they  operate,  but  also  on  the  nervous  centres; 
and  the  latter  necessarily,  before  they  can  affect  the  former;  because 
it  is  mainly,  if  not  exclusively  through  these  centres,  that  the  local 
inflammation  influences  the  heart.  The  debility  of  exhaustion  is  not 
the  condition  to  which  they  are  most  applicable;  for,  though  they 
excite  the  nervous  centres  and  heart,  they  have  no  direct  stimulant 
effect  on  the  digestive,  blood-making,  and  nutritive  functions,  which 
most  need  support  in  this  condition  of  the  system.  But,  when  the  de- 
pression is  sudden,  arising  from  some  sedative  but  temporary  influence 
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on  the  nervous  system  or  circulation,  or  when,  if  more  protracted,  it 
is  sustained  by  a  similar  influence  more  persistent,  but  still  of  limited 
duration,  there  is  an  indication  for  these  •with  other  stimulant  reme- 
dies, in  order  to  arouse  the  great  functions  from  the  torpor  in  •which 
they  may  have  been  left,  or  to  sustain  them  until  the  depressing 
agency  shall  cease. 

A  condition  of  the  first  kind  is  presented  in  the  prostration  some- 
times existing  at  the  commencement  of  severe  fevers,  and  that  pro- 
duced by  a  sudden  and  severe  shock,  as  from  a  blo^w  on  the  head,  a 
fall,  an  over-vN^helming  mental  impression,  the  action  of  certain  violent 
poisons,  etc.  In  such  cases,  these  external  stimulants  are  often  even 
more  applicable  than  the  internal;  because,  as  reaction  and  high  fever 
or  inflammation  may  follow  the  state  of  depression,  it  is  important 
to  employ  agents  which  shall  not  continue  to  stimulate  after  reaction 
has  taken  place;  and,  again,  as  the  head  is  peculiarly  apt  to  sufi"er 
in  the  reaction,  it  is  advisable  to  use  means  least  liable  to  add  to  the 
cerebral  disorder.  These  contra-indicated  efi"ects  can  be  much  more 
certainly  guarded  against,  under  the  use  of  external  remedies,  which 
can  be  removed  at  the  moment  that  they  may  be  no  longer  wanted, 
and  the  general  excitement  produced  by  which  has  no  special  local 
direction.  Besides,  by  means  of  the  local  impression  which  may 
remain  after  the  subsidence  of  the  sympathetic  excitement,  a  revul- 
sive influence  is  exerted,  which,  instead  of  increasing  any  internal 
inflammation,  would  tend  to  counteract  it. 

The  condition  of  system,  of  the  second  kind  above  referred  to, 
exists  in  loiv  febrile  diseases  of  the  ti/jjhoid  character,  in  which  the 
system  is  depressed  by  some  sedative  morbid  agency,  whether  a  dis- 
tinct poison  floating  in  the  blood,  or  a  depraved  state  of  the  blood 
itself.  It  is  important  in  these  cases,  to  seize  the  proper  period  for 
the  application  of  the  blister.  It  should  not  be  employed  in  the 
highest  state  of  reactive  excitement,  nor  postponed  to  the  last  con- 
dition of  prostration  and  debility.  In  the  former  it  might  add  inju- 
riously to  the  fever,  in  the  latter  it  might  endanger  sloughing  in  the 
blistered  part,  in  consequence  of  the  very  low  state  of  its  vitality. 
In  doubtful  cases  of  the  latter  kind,  the  seat  of  application,  instead 
of  the  extremities,  where  the  vital  actions  are  feeblest,  should  be 
some  part  of  the  chest ;  or,  if  it  may  still  be  thought  proper  to  apply 
the  blister  to  one  or  more  of  the  limbs,  the  thigh,  or  arm  above  the 
elbow,  should  be  preferred  to  the  leg  or  forearm,  which,  under  other 
circumstances,  is  usually  selected. 

2.  By  the  general  impression  or  shock  produced  by  blisters  on  the 
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nervous  centres,  they  may  be  made  to  supe7'sede  other  diseases. 
Thus,  if  applied  so  as  to  be  in  full  operation  at  the  period  of  an 
expected  paroxysm  of  some  regular  periodical  disease,  they  ■will  not 
unfrequently  supersede  the  paroxysm,  and  thus  interrupt,  and  prob- 
ably set  aside  the  affection.  Intermittent  neuralgia,  intei^mitteyit 
fever,  and  both  affections  also  in  the  regular  remittent  form,  may 
often  be  interrupted  in  this  way.  Before  the  use  of  quinia  in  remit- 
tent fevers  was  so  well  understood  as  at  present,  blisters  to  the 
extremities  were  often  employed,  with  the  view  of  breaking  the  suc- 
cession of  the  paroxysms;  and  they  may  still  be  resorted  to,  with 
the  same  object,  when  circumstances  may  forbid  the  use  of  quinia,  as 
in  active  cerebral  congestion  or  inflammation,  or  when  that  remedy 
may  have  failed.  It  will  be  remembered  that  the  blister  must  be  in 
full  operation,  at  the  time  for  the  expected  paroxysm. 

3.  Blisters  are  potverful  revulsive  agents,  and  are  more  employed 
for  this  effect  than  any  other,  or  all  others  combined.  The  princi- 
ples on  which  they  act  have  been  sufficiently  explained  in  preceding 
parts  of  the  work.  (See  vol.  i.  2?.  53.)  They  are,  through  this  mode 
of  action,  most  important  remedies  in  internal  inflammations,  and  in 
irritations,  whether  purely  nervous,  vascular,  or  mixed. 

a.  Of  the  nervous  irritations  in  which  they  may  be  usefully  em- 
ployed we  have  examples  in  internal  neuralgia,  and  spasm  of  inter- 
nal organs,  as  of  the  stomach,  bowels,  gall-ducts,  bronchial  tubes, 
and  larynx ;  and  in  disordered  internal  functions  of  almost  every 
kind,  dependent  on  an  excitant  cause.  Special  diseases  in  which 
this  indication  may  exist  are  gastrodynia,  simple  spasm  of  the  stom- 
ach, obstinate  vomiting,  enteralgia,  colic  in  its  different  forms,  the 
g astro-intestinal  spasms  of  cholera,  asthma,  pure  spasmodic  croup, 
angina  pectoris,  internal  forms  of  nervous  gout  and  rheumatism, 
obstinate  cephalalgia,  and  all  the  diversiSed  disorders  of  spinal  irri- 
tation, in  which  the  application  must  be  made  over  the  seat  of  tender- 
ness in  the  spinal  column. 

In  the  course  of  acute  diseases,  particularly  those  of  a  febrile 
character,  great  nervous  disorder  often  supervenes,  with  restlessness, 
jactitation,  universal  uneasiness,  mental  discomposure,  want  of  sleep, 
etc.  These  may  frequently  be  most  happily  quieted  by  a  pair  of 
blisters  to  the  arms  or  legs,  which  probably  operate  by  concentrating 
the  nervous  irritation  in  the  seat  of  their  application,  and  thus  reliev- 
ing it  elsewhere.  Under  these  circumstances,  it  is  no  uncommon 
event  for  a  patient,  suffering  under  obstinate  wakefulness,  to  fall 
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asleep  wliile  the  blisters  are  drawing,  and  to  sleep  soundly  through 
the  whole  night. 

h.  Of  the  use  of  blisters  in  internal  vascular  irritations,  we  have 
examples  in  active  congestive  affections  of  the  brain,  lungs,  and 
abdominal  viscera.  Grout  and  rheumatism  often  assume  these  forms. 
The  different  hemorrhages  are  other  examples.  The  seat  of  the  blis- 
ter is  often  an  important  consideration  in  these  affections.  When  the 
congestion  depends  exclusively  upon  a  local  cause  of  irritation,  or  is, 
to  a  considerable  degree,  fixed  and  constant  in  the  part,  it  may  be 
best  to  apply  the  blister  near  the  seat  of  the  disorder;  as  to  the  back 
of  the  neck  in  cerebral  congestion  and  epistaxis,  over  the  lungs  in 
haemoptysis,  over  the  stomach  in  hsematemesis,  and  over  the  liver  in 
colic,  caused  by  hepatic  disorder.  But,  where  the  affection  is  depend- 
ent on  a  constitutional  cause,  as  of  gout  or  rheumatism,  or  repelled 
cutaneous  eruption,  the  blister  should  be  applied  either  to  the  legs  or 
forearms,  or  to  that  part  of  the  surface  near  which  the  disease  may 
have  been  seated  before  retrocession  or  repulsion.  Again,  when  the 
affection  consists  rather  in  a  determination  of  blood,  which  may  be 
diverted  elsewhere,  than  in  a  fixed  vascular  irritation  in  the  part, 
the  blister  should  be  applied  as  remotely  as  possible  from  the  place 
to  which  the  morbid  excitement  may  be  directed.  If  applied  near 
this  part,  it  will  add  to  the  general  current  of  blood  in  that  direction, 
and  might  even  aggravate  the  disease.  If  applied  to  the  extremities, 
so  as  to  draw  the  blood  and  nervous  energy  to  the  remotest  part  of 
the  body,  it  must  lessen  the  amount  proceeding  towards  the  seat  of 
the  affection,  and  does  so  often  in  a  sufiicient  degree  to  effect  a  cure. 
Thus,  in  frequently  recurring  attacks  of  cerebral  congestion,  of  epis- 
taxis, of  haemoptysis,  etc.,  in  which  the  symptoms  depend  rather  on 
some  cause  occasionally  sending  excitement  into  the  part,  than  on 
disease  positively  fixed  in  it,  cures  may  sometimes  be  effected  by 
blisters  to  the  extremities,  which  would  not  happen  were  the  revul- 
sive agent  applied  near  the  part  affected.  The  most  obstinate  case 
of  epistaxis  that  I  have  witnessed,  which,  though  frequently  arrested, 
would  as  often  return,  and  even  threatened  serious  consequences, 
was  in  a  pregnant  woman,  and  yielded  promptly  to  energetic  revul- 
sive applications  to  the  legs,  below  the  knee. 

c.  In  internal  and  subcutaneous  inflammations,  blisters  are  of 
very  great  importance,  and  are,  indeed,  among  the  standard  reme- 
dies. These  affections  are  so  firmly  seated,  that  revulsive  impres- 
sions at  a  distance,  though  useful,  are  not  sufficiently  powerful  to 
exert  a  strong  influence  upon  them.     To  be  effective,  the  blisters 
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must,  in  these  cases,  be  applied  as  near  the  seat  of  the  disease  as 
possible — upon  the  surface  immediately  over  it  whenever  practicable. 
Thus,  in  inflammation  of  the  cerebral  lobes,  it  should  be  applied  to 
the  scalp ;  of  the  base  of  the  brain,  to  the  back  of  the  neck ;  of  the 
lungs,  or  pleura,  to  the  chest;  of  the  stomach,  to  the  epigastrium,  etc. 

Another  most  important  consideration,  in  relation  to  the  use  of 
blisters  in  internal  inflammations,  is  the  period  of  the  disease  at 
which  they  ought  to  be  employed.  No  therapeutic  point  is  better 
settled  than  the  impropriety  of  using  blisters,  in  the  highest  stage 
of  general  and  local  excitement,  in  acute  inflammation.  In  this 
condition,  they  almost  always  fail  to  remove  the  inflammation,  while 
they  add  their  own  general  excitement  to  the  existing  fever,  and 
thus  augment  the  constitutional  disturbance,  which  reacts  again  in- 
juriously on  the  local  afi'ection.  The  period  for  their  application  is 
after  the  subsidence  or  reduction  both  of  the  local  and  general  ex- 
citement, when,  though  the  disease  is  fixed,  the  blood  is  less  irritant 
in  its  character,  and  its  movement  through  the  disordered  part  less 
impetuous.  A  blister  at  this  period  will  often  most  happily  subdue 
the  residue  of  an  inflammation,  which  might  otherwise  advance  to 
suppuration  or  gangrene,  or  subside  gradually  into  the  chronic  form. 
It  should  always  be  preceded  by  such  an  amount  of  depletion,  gen- 
eral and  local,  and  of  other  sedative  influence,  as  the  case  may  seem 
to  call  for.  As  a  general  rule,  the  fifth  day  of  an  acute  inflamma- 
tion is  about  the  proper  period  for  applying  the  blister,  though  cer- 
tain circumstances  may  call  for  an  earlier  application,  or  require  a 
longer  postponement.  Thus,  in  typhoid  inflammations,  it  may  be 
applied  at  a  much  earlier  period;  and  in  other  cases  of  great  violence 
and  danger,  it  may  be  proper  to  concentrate  all  the  remedies  within 
a  shorter  time,  and  thus  prepare  for  an  earlier  application  of  the 
blister  by  a  very  energetic  use  of  depletory  measures.  In  chronic 
inflammations,  they  may  be  employed  at  all  stages,  and  are  often 
very  highly  useful.  In  such  cases,  however,  they  must,  in  many  in- 
stances, be  frequently  repeated,  to  be  successful.  In  chronic  inflam- 
mation of  the  great  joints,  particularly  of  a  rheumatic  character, 
they  are  a  most  eflicient  remedy,  when  frequently  repeated;  though 
a  single  application  will  be  of  little  use. 

4.  A  third  principle  upon  which  blisters  act  is  that  of  suhstitutmi 
or  supersession;  removing  the  disease  by  establishing  their  own 
action  in  the  part  affected,  through  a  more  potent  influence  than 
that  of  the  morbid  cause.  In  this  way  may  be  explained  their 
operation  in  obstinate  cutaneous  eruptions^  and  possibly  in  erysipelas. 
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5.  The  local  stimulation  they  produce  is  useful  in  some  cases  of 
amesthesia  of  the  surface  and  subcutaneous  tissue,  local  muscular 
parali/sis,  and  threatened  gangrene. 

6.  Blisters  also  deplete,  and,  when  kept  open  by  stimulating  dress- 
ings, sometimes  do  so  very  considerably,  so  as  to  produce  a  strong 
local,  if  not  constitutional  impression.  They  are  thus  useful  in  in- 
flammation, especially  when  somewhat  superficially  situated,  as  in 
the  subcutaneous  cellular  tissue,  the  external  absorbent  glands,  and 
the  arteries,  veins,  and  nervous  trunks  of  the  extremities.  In  these 
cases,  they  act  doubly,  by  revulsion  and  depletion.  Seeming  neu- 
ralgia is  not  unfrequently  traceable  to  some  tender  spot  in  the 
course  of  the  nervous  trunk  supplying  the  part  affected;  and  a 
blister  over  this  tender  spot  will  often  prove  highly  serviceable. 

Upon  this  principle  also,  blisters  have  been  recommended  in 
dropsy ;  and  sometimes  they  very  rapidly  drain  oif  the  effused 
serum.  But  they  are  a  hazardous  remedy,  especially  if  applied  to 
the  extremities  in  a  very  distended  state;  as  they  are  apt  to  induce 
sloughing,  in  consequence  of  the  feeble  vitality  of  the  part.  I  have 
seen  an  instance  of  terrible  gangrenous  ulcers  in  the  extremities,  in 
a  case  of  obstinate  dropsy,  in  which  the  whole  of  the  effusion  was 
removed,  though  the  patient  died  exhausted.  If  ever  employed  in 
these  cases,  they  should  be  applied  to  the  chest  and  abdomen,  and 
then,  not  merely  to  fulfil  this  indication,  but  when  they  may  be 
called  for  also  to  relieve  some  internal  inflammation. 

7.  The  paiyi  of  blisters  is  sometimes  useful  in  hypochondriacal 
affections,  and  in  the  relief  of  other  nervous  disorder.  A  medical 
gentleman  once  assured  me  that,  while  a  student,  he  was  excessively 
troubled  by  apparently  causeless  depression  of  spirits,  and  that  he 
never  was  so  free  from  this  trouble  as  when  he  had  a  small  blister 
drawing  in  his  epigastrium. 

8.  Still  another  purpose  for  which  blisters  may  be  used,  is  to  ob- 
tain a  denuded  surface,  for  the  endermic  application  of  medicines. 


HEAT  AS  A  VESICATING  AGENT. 

For  this  purpose,  heat  is  usually  employed  in  the  form  of  boiling 
hot  water.  This  has  the  recommendation  of  acting  with  great  rapid- 
ity. Rubefaction  is  speedily  produced,  followed  almost  immediately 
by  vesication.  But  the  intense  pain,  the  frequent  indisposition  of 
the  denuded  surface  to  heal,  the  danger  of  carrying  the  effect  so  far 
as  to  produce  gangrene,  and  the  difficulty  of  precisely  limiting  the 
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application,  are  objections  -n'liieli  prevent  a  resort  to  this  measure, 
except  under  extraordinary  circumstances. 

In  cases  of  great  and  alarming  prostration,  in  wliicli  the  surface 
is  insensible  to  the  most  powerful  rubefacients,  vesication  by  boiling 
water  may  sometimes  be  not  only  justified,  but  called  for.  The  in- 
fluence of  heat,  in  torpor  and  coldness  of  the  surface,  seems  to 
restore  it  in  some  degree  to  the  normal  state  of  impressibility;  and 
an  effect  is  produced  to  which  no  other  agent,  however  stimulating, 
is  adequate.  The  sudden  sinking  spells  of  typhoid  or  malignant 
fevers,  the  prostration  amounting  to  syncope  from  shocks  on  the 
system,  the  condition  approaching  apparent  death  sometimes  at- 
tendant on  intense  gastric  or  other  internal  spasms,  threatened 
death  in  angina  pectoris  when  the  heart  has  nearly  ceased  to  beat; 
these,  and  other  analogous  cases  sometimes  offer  the  opportunity  for 
the  efiective  application  of  this  remedy.  Of  course,  it  is  only  the 
first  arousing  impression  that  is  sought  for  from  it;  for  the  subse- 
quent support  of  the  system,  other  measures  must  be  depended  on. 

Boiling  hot  water  may  also  sometimes  be  employed  to  produce  a 
limited  vesication  for  the  endermic  application  of  remedies,  when  it 
is  of  great  importance  that  the  application  should  be  promptly  made, 
and  other  vesicating  agents  capable  of  speedy  action,  as  the  strong 
solution  of  ammonia,  or  one  of  the  stronger  mineral  acids,  may  not 
be  at  command. 

Hot  water  may  be  best  limited,  by  applying  it  carefully,  by  means 
of  compresses  of  linen  wet  with  it,  or  perhaps  preferably  by  a  sponge. 
Its  operation  should  be  watched  closely,  so  as  to  prevent  the  death 
of  any  part  of  the  surface,  and  a  consequent  slough. 

A  plate  of  metal,  heated  to  212°  by  immersion  in  boiling  water 
has  also  been  used  to  produce  vesication.  (See  JSscharotics.) 


I.  CANTHARIDES. 

CANTHARIS.  U.S.,  Loncl,  Ed.,  Buh. 

Origin.  The  Spanish  Fly,  or  Cantliaris  vesicatoria,  is  a  coleop- 
terous insect,  inhabiting  the  southern  and  middle  portions  of  Europe, 
and  abundant  in  Spain,  Italy,  Sicily,  the  South  of  France,  and  the 
southern  provinces  of  Russia.  The  insects  are  collected  by  beating 
with  poles,  or  shaking  the  trees  which  they  frequent,  and  receiving 
them,  as  they  fall,  in  a  large  cloth  spread  upon  the  ground  beneath. 
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They  are  killed  either  by  exposing  them  to  the  vapour  of  boiling 
vinegar,  water,  or  other  liquid,  or  by  immersing  them,  contained  in 
bags,  in  hot  vinegar  and  water.  They  are  then  dried,  and  packed 
in  casks  or  boxes  lined  with  paper.  They  are  imported  from  Spain 
and  other  parts  of  the  Mediterranean,  and  directly  or  indirectly 
from  St.  Petersburg.  Those  from  the  latter  source  are  larger,  and 
more  highly  esteemed  than  the  Mediterranean  flies,  and  are  distin- 
guished by  their  coppery  hue. 

Properties.  The  insect  is  about  two-thirds  of  an  inch  long,  and 
from  a  sixth  to  a  quarter  of  an  inch  in  breadth,  and  is  of  a  beau- 
tiful golden  green,  or  brilliant  coppery  hue.  The  powder  is  of  a 
dark-gray  colour,  diversified  by  shining  green  or  copper-coloured 
particles,  which  are  minute  fragments  of  the  wing-cases,  head,  and 
feet.  Cantharides  has  a  characteristic  odour,  and  an  acrid,  burning, 
disagreeable  taste,  said  to  resemble  that  of  urine.  It  yields  its  vir- 
tues to  water,  alcohol,  ether,  and  officinal  acetic  acid,  especially  with 
the  aid  of  heat.  These  virtues  have  been  ascertained  to  reside 
chiefly,  if  not  exclusively,  in  a  peculiar  proximate  principle  denom- 
inated cantharidin. 

Cantharidin.  This  may  be  obtained  by  exhausting  cantharides 
with  ether,  distilling  off"  the  ether  from  the  solution  thus  obtained, 
dissolving  the  residue  in  boiling  alcohol,  decolorizing  with  animal 
charcoal,  filtering,  and  allowing  the  liquid  to  cool.  Cantharidin  is 
deposited  in  the  form  of  white,  shining,  crystalline  scales,  which  are 
insoluble  in  water,  scarcely  soluble  in  cold  alcohol,  but  readily  dis- 
solved by  ether,  chloroform,  the  oils  at  ordinary  temperatures,  and 
by  hot  alcohol  and  acetic  acid,  which  let  most  of  it  fall  on  cooling. 
It  is  melted  by  heat,  and,  at  a  still  higher  temperature,  rises  in 
white  vapours,  which  form  acicular  crystals  upon  condensing.  It 
is  not  injured  by  any  temperature  below  300°  F.  Besides  this  con- 
stituent, cantharides  contains  a  peculiar  yellow  matter,  which  has  a 
strong  affinity  for  cantharidin,  and  through  the  influence  of  which, 
this  principle,  as  it  exists  in  the  flies,  is  rendered  soluble  in  water 
and  cold  alcohol,  though  insoluble  in  these  menstrua,  or  nearly  so, 
when  pure. 

Cantharides  is  apt  to  be  attacked  by  worms,  which,  though  they 
do  not  entirely  destroy  its  virtues,  impair  them  very  considerably. 
The  addition  of  camphor  has  been  recommended  as  a  preservative; 
but  a  few  drops  of  strong  acetic  acid,  in  a  bottle  of  the  flies,  is  more 
efi'ectual.  A  good  method  is  to  immerse  the  bottle  containing  them 
in  boiling-hot  water,  which  destroys  the  eggs  of  the  insect  without 
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injuring  the  flies.  With  this  precaution,  and  that  of  keeping  them 
in  bottles  well  stopped,  they  may  be  preserved,  whether  whole  or  in 
powder,  for  a  long  time  without  injury. 

Effects  on  the  System.  The  effects  of  cantharides  upon  the  sys- 
tem, Avhen  internally  administered,  have  been  already  fully  described. 
(See  page  630.)  In  the  preliminary  remarks  upon  the  class  of  epi- 
spastics,  its  remedial  effects  as  an  external  agent,  and  the  principles 
which  should  govern  its  therapeutic  use,  have  been  sufficiently  con- 
sidered. It  remains  here  to  treat  of  the  mode  of  applying  the  medi- 
cine externally,  and  of  the  particular  effects  attendant  on,  or  fol- 
lowing the  several  methods  of  application.  This  brings  us  to  the 
consideration  of  its  preparations ;  for  the  flies  are  almost  never  used 
in  an  unprepared  state. 

The  use  of  blistering  insects  was  familiar  to  the  ancients ;  but  it  is 
quite  uncertain,  from  any  accounts  which  have  come  down  to  us, 
whether  they  used  the  particular  species  now  under  consideration. 


1.  CERATE  OF  CANTHARIDES.  —  CerATUM  CanthARIDIS. 
U.S.  —  Emplastrum  Cantharidis.  Lond.,  Ud.,  Dub. — Emplas- 
trum  E])ispasticum.  —  Blistering  Plaster. 

Preparation.  Though  commonly  designated  as  a  plaster,  and  so 
called  by  the  British  Colleges,  this  preparation  is  not  entitled  to  the 
name,  which  is  now  applied  to  substances  requiring  to  be  heated 
when  spread,  and  adhesive  at  the  temperature  of  the  body,  neither 
of  which  characters  belongs  to  that  here  considered.  It  is  in  fact  a 
cerate,  as  it  is  called  in  the  U.  S.  Pharmacopoeia.  In  its  prepara- 
tion, the  finely  powdered  flies  are  thoroughly  incorporated  with  a 
melted  mixture  of  wax,  resin,  and  lard.  Suet  or  olive  oil  is  some- 
times substituted  for  lard.  For  the  proportions,  and  necessary 
manipulations,  the  reader  is  referred  to  the  U.S.  Dispensatory. 

The  cerate  thus  made  is  of  a  consistence  which  allows  it  to  be 
readily  spread  by  a  knife  or  spatula,  at  common  temperatures. 

When  used,  it  is  generally  spread  on  leather;  but  a  piece  of  thick 
linen  or  canvas,  or  of  stout  paper,  may  be  substituted  if  more  con- 
venient. 

When  the  officinal  cerate  is  not  to  be  had,  its  place  may  be  sup- 
plied by  an  extemporaneous  preparation,  made  by  thoroughly  incor- 
porating two  parts  of  the  powdered  flies. with  four  parts  of  resin 
cerate,  or  simple  cerate,  previously  softened  by  heat;  and,  to  increase 
the  efficacy  of  the  preparation,  finely  powdered  cantharides  may  be 


736  LOCAL    REMEDIES.  [PART   II. 

sprinkled  over  its  surface  when  spread,  and  made  to  adhere  by  gentle 
pressure  with  a  roller  or  otherwise. 

Application.  As  the  officinal  cerate  is  not  adhesive,  or  but  very 
slightly  so,  it  is  necessary  to  employ  some  method  of  retaining  it  in 
its  place.  When  it  is  applied  to  the  extremities,  or  to  the  head,  this 
may  be  done  by  a  neatly  fitted  muslin  roller;  but,  when  on  the 
trunk,  neck,  or  face,  some  other  method  must  be  employed;  and 
none  is  more  convenient  than  to  fix  it  by  means  of  narrow  strips 
of  adhesive  plaster,  one-half  of  which  is  attached  to  the  back  of 
the  leather,  the  other  half  to  the  skin.  Sometimes  the  cerate  is 
spread  upon  leather  previously  covered  with  adhesive  plaster,  and  a 
margin  of  the  latter  left  uncovered,  so  as  to  come  in  contact' with  the 
skin. 

The  shape  of  the  prepared  leather  or  cloth  must  be  accommodated 
to  the  surface  to  which  it  is  to  be  applied.  Thus,  for  the  forearms 
and  legs,  it  should  be  rectangular,  and  nearly  twice  as  long  as  broad ; 
for  the  chest,  back,  or  abdomen,  nearly  square,  but  usually  some- 
what longer  than  broad;  for  the  back  of  the  neck,  triangular,  with 
the  upper  angle  truncated,  so  that  it  may  be  narrow  at  top,  and 
spread  out  as  the  neck  widens ;  for  the  space  behind  the  ears,  in  the 
shape  of  a  new  moon,  with  the  lower  limb  circularly  expanded;  for 
the  whole  scalp,  oval ;  for  the  female  breast,  circular  or  semicircular, 
with  a  round  opening  in  the  centre;  and  for  the  epigastrium  in  a 
woman,  triangular,  with  one  of  the  angles  extending  upward  over 
the  sternum,  and  the  base  below.  When  a  pair  of  blisters  are  made 
for  corresponding  parts  on  the  two  sides  of  the  body,  if  the  shape  is 
not  perfectly  symmetrical,  the  caution  must  be  observed  to  spread 
the  two  upon  opposite  surfaces,  as  in  blisters  behind  the  ears. 

The  size  of  the  blister  is  of  considerable  importance.  As  a  gen- 
eral rule,  it  should  be  large;  as  the  pain  and  inconvenience  are  little 
increased,  while  the  remedial  impression  is  proportioned  to  the  ex- 
tent of  the  blistered  surface.  Care,  however,  should  be  taken  not  to 
make  it  so  large  as  to  endanger  an  oppressive  effect  on  the  system, 
or  too  extensive  a  disturbance  of  the  cutaneous  functions.  For  the 
forearms  and  legs,  a  pair  may  be  used,  each,  for  an  adult  man, 
about  six  inches  by  three  or  four;  for  the  chest  or  abdomen,  a  single 
blister  from  eight  to  twelve  inches  in  length,  and  six  to  ten  in 
breadth;  for  the  head,  it  should  usually  be  made  large  enough  to 
cover  the  whole  scalp.  It  is  a  great  therapeutic  error  to  apply  small 
blisters  in  serious  diseases.  The  patient  is  made  to  suflFer  almost  as 
much  as  from  large  ones,  and  receives  little  or  no  compensating 
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benefit.     For  children,  of  course,  the  size  must  be  proportion  ably 
diminished. 

Before  applying  a  blister  to  a  hairy  part,  the  hairs  should  be 
shaved  off,  and,  if  delay  bo  admissible,  ten  or  twelve  hours  should 
be  allowed  to  pass  before  the  application  is  made,  in  order  that  the 
abrasions  may  heal.  But  no  sacrifice  of  important  time  should  be 
made  for  this  object. 

When  the  surface  of  application  is  convex,  as  the  head,  the 
shoulder,  the  neck,  the  mamma,  etc.,  slits  should  be  made  deep  into 
the  blister  from  the  circumference,  so  that  it  may  be  fitted  accu- 
rately to  the  part. 

The  surface  of  the  skin  should  be  moistened  with  water  or  vinegar 
before  the  application,  to  facilitate  the  solution  of  the  active  princi- 
ple, and  thus  cause  it  to  act  more  quickly.  When  the  epidermis  is 
perfectly  dry,  it  is  sometimes  difficult,  without  this  precaution,  to  pro- 
duce a  blister. 

In  selecting  the  place  of  application,  the  practitioner  will  be 
guided  by  the  effects  to  be  produced.  For  general  impression  on 
the  system,  and  for  revulsion  in  cases  of  simple  sanguineous  or  mor- 
bid nervous  determination,  without  fixed  local  disease,  the  inside  of 
the  forearms  or  of  the  legs  should  be  preferred,  and  the  blister  should 
be  applied  lengthwise  along  the  limb;  care  being  taken,  when  the 
application  is  made  to  the  forearm,  to  protect  a  space  of  two  or  three 
inches  at  the  wrist,  by  wrapping  closely  around  it  a  linen  roller,  so 
as  to  prevent  the  blistering  plaster  from  slipping  down,  and  thus  in- 
terfei'ing  with  the  pulse.  When  the  object  is  to  act  revulsively,  or 
through  depletion,  upon  a  local  inflammation,  the  blister  should  be 
applied  to  the  surface,  as  nearly  as  possible  immediately  over  the 
seat  of  the  disease.  When  the  base  of  the  brain  is  affected,  the  back 
of  the  neck  is  the  nearest  part  to  which  the  application  can  be  con- 
veniently made. 

It  is  advisable  to  cover  the  surface  of  the  cerate,  when  spread, 
with  a  piece  of  fine  gauze,  or  very  thin  unsized  paper,  which  scarcely 
interferes  with  the  action  of  the  cantharides,  while  it  prevents  the 
adhesion  of  portions  of  the  cerate  to  the  skin,  when  it  is  removed. 
This  is  specially  important  when  the  blister  is  applied  directly  over 
the  eyes,  as  it  sometimes  is,  with  great  advantage,  in  obstinate 
ophthalmia. 

Effects  of  the  Cerate.     For  a  short  time  after  the  application,  no 
perceptible  effect  is  produced.     Soon,  however,  a  slight  sense  of 
warmth  and  perhaps  of  tingling  is  experienced,  which  is  probably 
VOL.  II. — 47 
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coincident  with  a  moderate  increase  of  the  perspiratory  function, 
whereby  the  skin  becomes  moist,  and  thus  facilitates  the  further 
action  of  the  irritant.  This  sensation  gradually  increases  to  a  burn- 
ing pain,  which  is  sometimes  very  severe,  sometimes  quite  tolerable, 
according  to  temporary  or  constitutional  differences  in  susceptibility. 
If  the  surface  is  now  examined,  it  is  found  much  reddened,  though 
not  so  deeply  as  by  some  of  the  more  powerful  rubefacients.  In  a 
short  time,  it  becomes  covered  with  innumerable  vesicles,  which 
gradually  enlarge  into  bullae,  until  at  length  the  whole  or  nearly  the 
whole  of  the  epidermis  is  separated,  and  a  light-yellowish  translucent 
liquid  is  collected  beneath  it.  The  liquid  has  been  found  to  contain 
about  six  per  cent,  of  albumen,  with  some  salts,  besides  water.  Oc- 
casionally it  coagulates,  and  the  blister  appears  filled  with  a  tremu- 
lous jelly,  which,  however,  gradually  disappears  under  dressings. 

The  blister  is  now  said  to  have  drawn.  The  period  required  for 
the  process  varies  exceedingly  under  different  circumstances.  It  is 
shorter  in  parts  covered  with  a  delicate  epidermis  than  in  others, 
consequently  on  the  inner  side  of  the  limbs  than  the  outer,  and  prob- 
ably on  the  anterior  surface  of  the  body  than  the  posterior.  In 
women  the  process  is  more  rapid  than  in  men,  and  in  children  than 
either.  In  an  adult  man,  vesication  may  usually  begin  in  three  or 
four,  and  be  completed  in  from  eight  to  twelve  hours;  but  the  latter 
period  is  often  much  exceeded,  and  the  former  sometimes  anticipated. 
In  hairy  parts,  even  though  shaven,  almost  twice  as  much  time  is 
requisite  as  for  a  surface  destitute  of  hair. 

During  the  rubefacient  stage,  there  is  generally  some  constitu- 
tional excitement,  which  has  already  been  sufficiently  considered  in 
the  general  observations.  But  an  incident  frequently  happens,  in 
the  course  of  the  vesication,  which  it  is  necessary  to  notice.  I  allude 
to  strangury.  This,  as  before  stated,  when  cantharides  was  treated 
of  in  reference  to  its  effects  on  the  system,  is  an  almost  constant  re- 
sult of  its  internal  use,  when  pushed  sufficiently  far.  It  often  occurs 
from  its  external  application,  but  by  no  means  so  uniformly.  There 
seems,  in  some  persons,  to  be  a  strong  constitutional  liability,  so  that 
they  are  always  affected;  in  others  a  constitutional  exemption,  so 
that  they  never  suffer.  The  affection  is  undoubtedly  owing  to  the 
absorption  of  the  active  principle.  I  have  generally  noticed  that  it 
comes  on  only  after  vesication  has  taken  place;  as  if  the  interven- 
tion of  a  liquid  between  the  medicine  and  the  absorbing  surface, 
favoured  the  passage  of  the  cantharidal  solution  endosmotically  into 
the  blood-vessels.     The  symptoms  of  strangury  were  described  in 
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the  general  account  of  the  operation  of  the  medicine;  and  I  need 
not  repeat  them  here.  They  are  precisely  the  same  in  character, 
whether  produced  by  its  internal  or  external  use.  (See  vol.  ii.  p.  630.) 

When  the  vesication  is  complete,  and  the  serum  has  escaped  through 
spontaneous  or  artificial  openings,  the  vesicated  surface  will  usually 
heal  kindly,  if  the  loosened  epidermis  be  allowed  to  remain,  so  as  to 
protect  it  from  the  air.  If  it  be  removed,  however,  the  surface  is 
apt  to  become  irritated,  and  sometimes  severe  and  highly  painful  in- 
flammation occurs,  which  occasionally  ends  in  suppuration.  The 
same  effect  takes  place,  in  consequence  of  the  application  of  irritant 
dressings.  Under  these  circumstances,  however,  instead  of  producing 
pus,  the  surface  often  throws  out  coagulable  lymph,  which  forms  a 
protective  layer  against  the  influence  of  the  irritant.  Occasionally, 
from  the  application  of  severe  irritants,  too  long  continued,  and 
sometimes  without  them,  in  persons  of  enfeebled  constitution,  and 
diseases  attended  with  depraved  blood,  ulceration  takes  place,  and 
even  gangrene,  which  may  be  dangerous  to  life.  When  there  is,  at 
the  same  time  with  the  use  of  the  remedy,  a  disposition  to  erysipelas, 
it  sometimes  happens  that  the  blistered  surface  becomes  the  seat  of 
this  aifection,  which  spreads  from  it  on  all  sides.  In  some  very  rare 
instances,  probably  in  consequence  of  the  absorption  of  the  canthari- 
din,  serious  constitutional  disturbance  arises,  marked,  besides  the 
moderate  febrile  symptom  before  mentioned,  with  dryness  of  the 
mouth  and  fauces,  subsultus  tendinum,  and  even  convulsions.  Such 
cases,  however,  are  extremely  rare;  and  I  cannot  recall  more  than 
one  instance,  in  which  I  thought  the  condition  fairly  ascribable  to  the 
medicine. 

Treatment  of  the  Blisters.  The  first  question  is  how  long  the 
application  is  to  continue?  In  general  until  vesication  has  com- 
pletely taken  place,  or,  to  use  the  ordinary  mode  of  expression,  until 
the  blister  has  fully  drawn.  For  the  most  part,  in  an  adult  man,  it 
may  continue  twelve  hours,  and  upon  the  scalp  from  eighteen  to 
twenty-four  hours.  It  is  an  error  to  withdraw  the  cerate  too  soon. 
The  object  is  not  simply  to  vesicate.  It  is  to  establish  a  certain 
amount  of  inflammation  in  the  part,  sufficient  for  a  powerful  excitant 
and  revulsive  impression.  This  object  is  not  gained,  or  is  gained  but 
imperfectly,  with  a  premature  removal.  Circumstances,  however,  may 
require  a  shorter  period.  Thus,  in  very  sensitive  parts,  and  those  of 
loose  texture,  the  cerate  may  be  removed  in  six  or  eight  hours,  be- 
cause vesication  occurs  sooner  in  these  parts  than  elsewhere;  and, 
if  the  application  continue,  extensive  inflammation,  with  edematous 
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effusion,  is  apt  to  take  place  in  the  loose  cellular  tissue.  This  not 
unfrequently  happens,  when  a  blister  is  applied  over  the  eye,  or  to 
the  scrotum.  The  supervention  of  strangury  often  also  calls  for  an 
earlier  removal  than  under  ordinary  circumstances.  In  children,  the 
period  of  application  must  be  much  shorter  than  for  adults.  In 
infants  under  two  years,  the  cerate  should  be  removed  in  two  or 
three  hours;  in  a  child  from  two  to  four  years,  in  four  or  five  hours; 
and  these  periods  may  be  anticipated,  if,  on  examination,  it  should 
appear  that  vesication  had  occurred.  The  danger  is  peculiarly  great, 
in  young  children,  from  too  long  an  application  of  the  remedy,  which 
may  occasion  mortification  of  the  surface,  especially  in  low  cases  of 
exanthematous  fever,  as  scarlatina  and  malignant  smallpox. 

When  the  cerate  is  withdrawn,  the  subsequent  treatment  depends 
on  the  object  aimed  at.  If  the  intention  be  that  the  blister  shall 
heal  as  quickly  as  possible,  the  cuticle  should  be  cut  in  the  most  de- 
pendent part,  and  at  as  few  points,  and  with  as  small  incisions,  as 
may  answer  for  the  evacuation  of  the  serum.  This  is  done,  in  order 
that  the  epidermis  may  be  kept  as  nearly  as  possible  entire,  and  serve 
as  a  dressing  to  exclude  the  air.  If  it  be  wished  to  keep  the  blister 
open  for  a  short  time,  the  epidermis  should  be  cut  very  freely,  and  at 
various  places,  particularly  all  around  the  edges  of  the  blistered  part, 
so  that  it  may  come  away  with  the  first  dressings,  and  a  denuded  sur- 
face be  left  to  the  action  of  the  air,  and  of  irritant  applications.  The 
best  dressing,  when  the  blister  is  to  be  healed,  is  simple  cerate,  which 
should  be  free  from  all  rancidity.  Fresh  suet  will  also  answer  very 
well.  To  maintain  a  moderate  degree  of  inflammation,  but  one  which 
will  subside,  after  a  short  time,  even  under  the  continued  application 
of  the  dressing,  and  allow  the  surface  to  heal,  the  resin  cerate  or  com- 
mon basilicon  ointment  may  be  used.  Should  it  be  wished  to  keep 
the  blister  long  open,  and  to  maintain  a  running  purulent  discharge, 
it  may  be  dressed  with  the  ointment  of  cantharides,  savine  cerate, 
or  ointment  of  mezereon. 

Should  strangury  supervene,  the  cerate,  if  still  in  contact  with  the 
skin,  should  be  instantly  removed,  and  its  place  supplied  with  an 
emollient  poultice.  At  the  same  time,  from  forty  to  sixty  drops  of 
laudanum  may  be  thrown  up  the  rectum  in  a  wineglassful  of  thin 
starch  or  mucilage,  and  the  patient  should  drink  freely  of  mucilaginous 
liquids,  or  water  impregnated  with  sweet  spirit  of  nitre.  Camphor 
has  been  recommended,  but  I  have  found  it  of  little  use.  The  ano- 
dyne enema  almost  always  affords  prompt  relief.  If  not,  it  should  be 
repeated.  In  some  rare  instances,  it  is  necessary  to  draw  off  the 
urine  by  a  catheter. 
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In  persons  known  to  be  liable  to  strangury,  the  cerate  should  be 
removed  before  vesication  has  fairly  commenced,  and  before  stran- 
gury has  made  its  appearance,  but  after  the  occurrence  of  complete 
rubefaction ;  generally  at  some  period  between  four  and  eight  hours. 
If  a  poultice  be  now  applied,  vesication  will  often  take  place;  though 
the  inflammation  may  be  less  than  in  other  cases. 

Should  the  blister  be  much  inflamed,  red,  swollen,  and  very  pain- 
ful, dressings  with  cold  water,  or  with  solution  of  acetate  of  lead  in 
cold  water,  in  the  proportion  of  a  drachm  to  the  pint,  may  be  used. 
If  it  refuse  to  heal,  and  remain  obstinately  open,  I  know  no  remedy 
equal  to  Goulard's  cerate,  or  cerate  of  subacetate  of  lead,  which  will 
almost  always  cause  it  to  heal  quickly.  At  least  such  has  been  my 
nearly  uniform  experience. 

Should  ulceration  and  gangrene  have  taken  place,  measures  must 
be  employed,  with  the  removal  of  all  irritating  substances  from  the 
diseased  parts,  and  the  application  of  emollients,  to  support  the 
strength  of  the  patient;  as  by  quinia,  the  mineral  acids,  opium,  the 
fermented  liquors,  and  a  good  diet. 

Co7itra-indication8.  Excessive  excitement  in  a  part  of  feeble 
vitality  endangers  the  life  of  the  part,  and  gangrene  is  apt  to  follow. 
This  law  was  inculcated  by  John  Hunter,  and,  whatever  explanation 
of  it  may  be  given,  is  a  truth  which  cannot  be  gainsayed.  Hence,  the 
inflammation  from  blisters  is  not  unfrequently  destructive  to  the  blis- 
tered tissue,  when  at  the  time  greatly  enfeebled.  There  is  no  con- 
dition which  so  badly  resists  this  eflfect  of  blisters,  as  that  in  which 
debility  is  owing  to  a  depi'aved  state  of  the  blood.  Blisters  are, 
therefore,  generally  contra-indicated  in  affections  of  this  kind;  at 
least  they  require  to  be  used  with  great  caution.  The  advanced 
stages  of  typhus  and  typhoid  fevers,  and  of  7naUgnant  diseases  gen- 
erally, are  of  this  kind.  Certain  exanthematous  fevers,  in  which  it 
may  be  supposed  that  the  blood  suffers  under  the  influence  of  a  poison 
in  the  system,  are  other  examples.  Thus,  blisters  often  cause  slough- 
ing in  scarlatina,  and  in  low  states  of  erysipelas.  When  the  excitant 
and  revulsive  influence  of  cantharides  is  wanted  in  such  affections,  it 
is  often  better  to  allow  the  blister  to  remain  only  during  the  rube- 
factive  stage,  and  to  remove  it  before  vesication  begins.  It  has  been 
stated,  in  the  preliminary  remarks  on  the  class  of  epispastics,  that  it 
is  safer,  under  these  circumstances,  to  apply  the  blister  to  the  trunk 
than  to  one  of  the  extremities,  because  there  is  greater  vital  power 
of  resistance  in  the  vicinity  of  the  heart  than  in  the  more  remote 
parts ;  and,  for  the  same  reason,  if  applied  to  a  limb,  that  it  should 


742  LOCAL   REMEDIES.  [PART  II. 

be  put  upon  the  thigh  or  arm,  preferably  to  the  leg  or  forearm. 
Other  diseases  in  which  the  blood  is  depraved,  and  blisters  are  usually 
contra-indicated,  are  scurvy  and  purpura,  and,  it  may  be  added,  pas- 
sive hemorrhages  in  general.  In  the  distended  limbs  of  dropsical 
patients,  the  vital  powers  are  so  much  reduced,  that  a  slight  irrita- 
tion is  often  sufficient  to  cause  sloughing,  and  blisters  of  course  are 
hazardous. 

2.  CANTHARIDAL  COLLODION. 

Though  not  adopted  in  the  American  or  British  Pharmacopoeias, 
this  is  an  excellent  vesicating  preparation,  and  now  much  employed 
as  a  substitute  for  the  cerate.  It  consists  of  an  ethereal  extract  of 
cantharides,  dissolved  in  collodion,  which  is  a  solution  of  gun  cotton 
in  ether.  The  preparation  is  made  in  different  modes,  for  an  account 
of  which,  the  reader  is  referred  to  the  U.  S.  Dispensatory.  It  should 
be  kept  in  glass-stoppered  bottles  accurately  closed,  so  as  to  prevent 
the  escape  of  ether.  When  it  is  applied  to  the  surface,  the  ether 
rapidly  evaporates,  leaving  a  coating  with  powerful  vesicating  prop- 
erties, closely  attached  to  the  skin.  The  application  may  be  made 
by  means  of  a  camel's-hair  pencil ;  and,  as  the  ether  evaporates  in 
less  than  a  minute,  may  be  repeated  once  or  oftener,  without  incon- 
venience, if  the  part  has  not  received  a  suflScient  coating.  It  pro- 
duces a  blister  in  about  the  same  time  as  the  cerate,  over  which  it 
has  the  advantages,  that  it  may  be  more  easily  applied,  retains  its 
place  better,  and  may  be  made  to  fit  unequal  surfaces  more  accu- 
rately. If  the  ether  be  prevented  from  evaporating  by  means  of 
oiled  silk,  its  own  stimulating  property  aids  that  of  the  flies,  and 
vesication  takes  place  more  speedily. 

3.  PLASTER  OP  PITCH  WITH  SPANISH  FLIES.  — EjIPLAS- 

TRUM  Picis  CUM  Cantharide.  U.S. — Emplastrum  Calefaciens. 
Dub.  —  Warming  Plaster. 

This  is  a  preparation  of  the  cerate  of  cantharides  just  treated  of, 
made  by  melting  together  one  part  of  the  cerate  and  seven  of  Bur- 
gundy pitch. 

It  is  intended  rather  as  a  gentle  rubefacient  than  as  an  epispastic, 
though  it  not  unfrequently  produces  the  latter  effect,  especially  when 
carelessly  or  inaccurately  prepared.  Whenever  the  particles  of  can- 
tharides are  brought  into  contact  with  the  skin,  each  particle  exerts 
its  own  full  influence  on  the  portion  of  skin  touched,  which  may  end 
in  the  vesication  of  that  point.  Hence  the  difficulty  of  diluting  pow- 
dered cantharides  so  that  it  will  not  vesicate,  if  it  produce  any  effect 
whatever.     To  obviate  such  a  result,  the  best  plan  is  to  bring  the 
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active  matter  into  the  liquid  form,  in  which  its  particles  are  infinitely 
divided,  and  thus  become  susceptible  of  indefinite  dilution.  It  would 
be  better,  therefore,  in  preparing  the  warming  plaster,  to  incorporate 
Avith  the  Burgundy  pitch  an  oleaginous  solution  of  the  active  matter 
of  cantharides;  and  this  can  be  accomplished  by  melting  the  portion 
of  the  cerate  here  directed,  and  allowing  it  to  remain  in  this  state 
until  the  oily  matter  has  thoroughly  dissolved  the  cantharidin,  then 
straining,  and  incorporating  it  with  the  melted  pitch. 

When  this  plaster  can  be  made  so  as  not  to  vesicate,  it  is  an  ex- 
cellent application  in  cases  of  obstinate  lumbago,  and  of  chronic 
internal  inflammations,  as  pleurisy,  pneumonia,  bronchitis,  hepatitis, 
etc.  It  may  be  continued  for  weeks,  and,  with  occasional  renewals, 
for  months  if  necessary.  As  it  is  a  plaster,  it  requires  heat  to 
spread  it. 

4.  OINTMENT  OF  CANTHARIDES.  —  UnguentuM  Cantha- 
RiDis.  U.S.,  Lond.,  Dub.  —  Unguentum  Infusi  Cantharidis. 
Ud. — Ointment  of  Spanish  Flies. 

This  is  prepared  by  incorporating  a  concentrated  decoction  of  can- 
tharides with  melted  resin  cerate,  or  basilicon  ointment.  It  is  a  much 
weaker  preparation  than  the  preceding,  and  is  employed  chiefly  as  a 
dressing  for  blisters,  in  order  to  keep  them  open,  and  maintain  the 
discharge.  It  should  not  be  used  in  persons  liable  to  be  attacked  by 
strangury,  under  the  external  use  of  cantharides.  It  may  also  be 
employed  as  a  stimulating  or  rubefacient  liniment. 

5.  LINIMENT  OF  CANTHARIDES.  —  LiNIMENTUM  CantHA- 
RiDis.  U.  S.,  Dub. 

According  to  the  U,  S.  Pharmacopoeia,  this  is  made  by  digesting 
cantharides  in  oil  of  turpentine.  It  is  a  powerfully  stimulating  and 
also  vesicating  lotion,  which  was  first  prepared  by  the  late  Dr.  Joseph 
Hartshorne,  of  Philadelphia,  who  used  it  in  very  low  states  of  typhus 
fever.  It  is  applicable  only  to  conditions  of  great  prostration,  in 
which  a  rapid  and  at  the  same  time  sustained  impression  is  required. 
It  may  be  applied  as  a  lotion  to  the  inside  of  the  thighs.  Care  must 
be  taken,  in  using  it,  not  to  produce  too  extensive  a  vesication.  When 
this  effect  is  not  wanted,  it  has  little  or  no  advantage  over  the  oil  of 
turpentine  itself.  When  considered  too  strong,  in  any  particular 
case,  it  may  be  diluted  with  olive  oil.  In  the  Dublin  preparation 
the  virtues  of  the  flies  are  extracted  by  means  of  this  oil,  instead  of 
the  oil  of  turpentine. 
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6.  TINCTURE  OF  CANTHARIDES.  —  TiNCTURA  CanTHARIDIS. 
U.S.,  Loud.,  Ed.,  Dub. 

The  U.  S.  preparation  contains  the  virtues  of  an  ounce  of  the  flies 
in  two  pints  of  diluted  alcohol.  The  preparation  of  the  British  Col- 
leges is  much  weaker.  This  preparation  is  chiefly  employed  inter- 
nally. (See  vol.  ii.  p.  632.)  It  may,  however,  be  used  as  an  external 
stimulant,  either  alone,  or  as  an  ingredient  in  compound  stimulant 
lotions.  As  a  mere  rubefacient,  however,  it  has  nothing  to  recom- 
mend it  over  other  substances,  not  liable  to  the  objection  of  occa- 
sionally blistering;  and,  as  an  epispastic,  it  is  much  inferior  to  other 
preparations  of  the  flies. 


Other  species  of  Cantharis,  and  insects  of  the  genera  3Iylahris 
and  Meloe,  all  belonging  to  one  natural  family,  possess  the  same 
vesicating  property  as  Cantharis  vesicatoria;  and  several  have  been 
used,  or  are  now  used,  in  diiferent  parts  of  the  world,  for  the  same 
purposes.  We  have  in  the  United  States  several  fine  species  of 
Cantharis,  which  have  been  found  to  equal  the  European  species  in 
virtues.  One  of  these,  the  Cantharis  vittata  or  potato  jiy,  is  recog- 
nized in  our  national  Pharmacopoeia ;  and  Q.  Nuttalli,  which  is  said 
to  be  abundant  beyond  the  Mississippi,  is  a  large  and  beautiful  insect, 
which  may  possibly  at  some  future  period  enter  into  our  ofiicinal 
catalogue. 

II.  STRONGER  SOLUTION  OF  AMMONIA. 

LIQUOR  AMMONIA   FORTIOR.  U.S.,  Land.,  Dub.  — Amuo- 
Ni^  Aqua  Fortior.  Ud. 

Preparation  and  Properties.  This  is  prepared  by  receiving  gas- 
eous ammonia  in  water,  until  it  becomes  nearly  saturated.  As 
directed  by  the  U.  S.  Pharmacopoeia,  the  preparation  has  the  sp.  gr. 
0.882  and  contains  29  per  cent,  of  ammonia,  while  the  strongest  solu- 
tion contains  only  32.5  per. cent.  As  found  in  the  shops,  however,  it 
is  seldom  of  the  officinal  strength ;  and,  if  it  be  so  at  first,  will  scarcely 
remain  so  long,  when  at  all  exposed  to  the  air,  in  consequence  of  the 
rapid  escape  of  ammonia.  It  should  be  kept  in  well-stopped  glass 
bottles  in  a  cool  place. 

It  is  a  colourless  liquid,  of  an  insupportably  pungent  odour,  and 
of  a  burning,  acrid,  alkaline  taste,  when  sufficiently  diluted  to  be 
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admitted  into  the  mouth.  It  lias  in  a  high  degree  all  the  alkaline 
properties. 

Effects  on  the  System.  We  have  here  to  consider  onlj  its  local 
effects.  When  applied  to  the  surface,  if  of  the  officinal  strength,  it 
is  so  rapidly  caustic,  and  on  exposure  emits  suffocating  emanations  so 
copiously,  that  its  use  in  an  undiluted  state  is  very  inconvenient.  For 
application  as  a  vesicating  agent,  it  should  be  reduced,  if  of  unim- 
paired strength,  by  the  addition  of  about  an  equal  measure  of  water ; 
but,  as  often  found  in  the  shops,  it  is  comparatively  so  feeble  that  it 
may  be  employed  undiluted.  In  the  dilute  form,  it  first  reddens, 
then  vesicates,  and  ultimately  cauterizes,  and  all  generally  within  a 
period  of  fifteen  minutes.  For  its  vesicating  effect,  it  may  be  used 
when  cantharides  cannot  be  employed  on  account  of  the  extreme 
susceptibility  to  strangury,  and  when  it  is  desirable  to  raise  a  blister 
very  promptly,  as  in  cases  of  great  and  sudden  prostration  from 
gouty  spasm  in  the  stomach,  anginose  affections  of  the  heart,  the 
sinking  spells  of  low  fever,  etc.,  and  intolerable  neuralgic  or  spas- 
modic pains.  It  may  be  employed,  also,  to  obtain  quickly  a  denuded 
surface  for  the  endermic  application  of  medicines,  in  cases  of  great 
emergency.  It  may  be  most  conveniently  applied  by  saturating  with 
it  a  compress  of  folded  linen,  or  a  piece  of  dense  coarse  flannel, 
which  must  be  covered  with  a  thick  towel.  For  procuring  a  small 
blister,  the  top  of  a  large  wooden  pill-box,  or  a  large  watch-glass, 
may  be  filled  with  patent  lint,  saturated  with  the  liquid,  and  then 
inverted  and  pressed  upon  the  skin,  so  as  to  prevent  the  escape  of 
the  gas.  A  blister  is  produced  usually  within  ten  minutes,  and  some- 
times so  soon  as  five,  or  even  three  minutes ;  after  which  it  should  be 
removed,  in  order  to  avoid  cauterizing. 

A  vesicating  ointment  may  be  made  by  mixing  the  stronger  solu- 
tion of  ammonia  with  lard  and  almond  or  olive  oil,  in  the  proportion 
of  one  part  of  the  solution  to  two  of  the  oily  matter.  For  the  pre- 
cise mode  of  preparing  it,  see  the  U.  S.  Dispensatory  (11th  ed.,  p.  89). 
It  may  be  kept  in  a  glass  bottle  well  stopped,  and  used  as  required. 
It  will  produce  a  blister  in  ten  minutes. 
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GL-A.SS    II. 
RUBEFACIENTS. 

Rubefacients  are  characterized  by  producing  inflammation  of  the 
skin,  without  vesication.  Though  most  of  the  more  active  substances 
belonging  to  the  class  will  blister,  if  allowed  to  remain  long  in  con- 
tact with  the  surface,  they  are  less  disposed  to  produce  this  eifect, 
with  the  same  amount  of  inflammation,  than  the  epispastics,  and  are 
not  used  for  the  purpose.  As  before  stated,  there  is  a  set  of  exter- 
nal irritants  which,  though  they  do  not  vesicate  in  the  strict  sense  of 
the  term,  give  rise  to  a  pustular  eruption.  These,  for  the  sake  of  con- 
venience, I  include  as  a  subsection  under  the  present  head,  as  they 
fulfil  similar  indications. 

The  principles  upon  which  the  rubefacients  operate  therapeutically 
are  the  same,  in  general,  as  those  of  the  epispastics,  though  with  some 
difierences  which  will  be  pointed  out.  But  first  it  is  necessary  to 
understand  that  there  are  grades  of  power  in  the  rubefacients,  from 
the  feeblest  up  to  the  most  violent ;  so  that  we  can  obtain  from  them 
a  speedy  and  powerful,  or  a  slight  and  prolonged  effect,  as  we  may 
desire. 

In  relation,  then,  to  their  principles  of  operation,  they  agree  with 
the  epispastics  in  stimulating  generally  as  well  as  locally,  in  pro- 
ducing the  efiects  of  a  shock  on  the  system,  in  their  revulsive  influ- 
ence, their  property  of  substitution,  and  their  capability  of  causing 
pain.  But  they  do  not  deplete  materially,  and  cannot,  of  course,  be 
used  for  obtaining  a  denuded  surface. 

In  relation  to  their  effects  on  the  system  at  large,  when  a  perma- 
nent and  energetic  effect  is  wanted,  blisters  are  generally  preferable 
to  rubefacients ;  but  for  a  very  prompt  and  very  powerful  impression, 
we  must  have  recourse  to  the  most  active  of  the  latter  class.  Hence, 
these  are  preferably  used  in  cases  of  sudden  and  extreme  but  transi- 
tory prostration;  as  in  the  cold  stage  of  malignant  and  pernicious 
fevers,  cholera,  protracted  syncope,  and  the  sudden  collapse  from 
violent  injuries;  while  blisters  are  more  effectual,  by  their  sustained 
effect  in  supporting  the  system,  when  support  is  necessary,  after  re- 
action ;  and  are  more  efficient  in  breaking  up  morbid  associations,  as 
in  paroxysmal  diseases. 
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The  breadth  of  surface  over  which  the  operation  of  the  rubefacients 
may  be  extended,  their  more  superficial  action,  and  their  less  liability 
to  be  followed  by  sloughing,  adapt  them  better  to  the  treatment  of 
that  condition  of  debility,  in  the  advanced  stage  of  low  fevers,  in 
which  the  skin  is  cold,  and  the  capillary  vessels  generally  inert. 
They  are,  under  these  circumstances,  greatly  preferable. to  blisters. 

In  regard  to  the  local  effects  of  the  two  classes,  when  operating 
on  the  principle  of  revulsion,  blisters  are  much  more  efiicacious  in 
inflammation,  rubefacients  in  the  more  violent  forms  of  nervous  or 
functional  disease.  Thus,  in  a  case  of  severe  spasm  of  the  stomach, 
or  excessive  nausea  and  vomiting,  it  is  better  to  have  recourse  to  the 
speedy  and  powerful  operation  of  a  mustard  cataplasm ;  in  gastritis, 
to  the  longer  continued,  though  less  energetic  action  of  a  blister. 

It  often  happens  that  one  of  the  active  rubefacients  may  be  used 
for  its  prompt  efi'ect,  while  blisters  may  afterwards  come  in  to  main- 
tain the  revulsive  impression.  Thus,  in  cases  of  sudden  cerebral  con- 
gestion, we  apply  a  pair  of  sinapisms  to  the  extremities,  but  afterwards, 
should  the  affection  continue,  put  a  blister  on  the  back  of  the  neck 
and  between  the  shoulders. 

At  the  very  commencement  of  inflammation,  when  there  may  be 
some  hope  of  breaking  up  the  disease  by  a  prompt  and  violent  re- 
vulsive impression,  the  active  rubefacients  are  sometimes  preferable 
to  blisters,  not  only  from  their  greater  quickness  and  energy,  but 
also  from  the  brief  duration  of  their  action,  which  is  not  carried 
onward  with  the  disease,  like  that  of  blisters,  should  the  effort  to 
arrest  it  fail. 

In  chronic  cases  of  slight  but  persistent  inflammation,  and  in  pro- 
longed internal  nervous  disorder  of  a  mild  character,  in  which  it  is 
desirable  to  maintain  a  long-continued  and  steady,  but  feeble  coun- 
ter-irritation, the  gentler  rubefacients  are  better  calculated  than 
blisters  to  meet  the  indication,  as  less  uncomfortable  to  the  patient, 
and  less  disturbing  to  the  system,  while  perhaps  equally  effective  in 
eradicating  the  complaint. 

The  depletion  produced  by  blisters,  which  is  often  considerable 
and  effective,  adapts  them  much  better  than  rubefacients  to  subcu- 
taneous inflammations,  whether  in  the  areolar  and  adipose  tissue,  or 
in  the  blood-vessels,  nerves,  or  absorbents. 

For  obtaining  the  effects  of  pain  on  the  system,  the  more  powerful 
rubefacients  are  not  less  appropriate  than  blisters.  The  extreme 
pain  of  a  sinapism  is  more  likely  to  divert  the  mind  from  an  imagin- 
ary trouble  even  than  that  of  a  blister,  though  the  impression  may 
not  be  so  permanent. 
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The  following  are  rubefacient  remedies,  which,  in  accordance  with 
the  plan  of  the  work,  though  not  properly  medicines,  require  a  brief 
notice  in  this  place. 

1.  HEAT  AS  A  RUBEFACIENT. 

Heat  applied  to  the  skin,  in  the  modes  treated  of  under  diffu- 
sible stimulation  (i.  494),  cannot  be  regarded  as  rubefacient.  It  acts 
on  the  whole  system  directly,  by  means  of  the  blood,  which  conveys 
everywhere  through  the  body  the  heat  it  receives  at  the  surface. 
But  it  is  sometimes  employed  with  a  view  simply  to  the  local  in- 
flammation it  produces,  and  thus  properly  falls  into  the  present 
category. 

Rubefaction  may  be  effected  either  by  water  not  sufficiently  hot 
to  vesicate,  applied  by  means  of  cloths  or  the  douche,  or  by  a  stream 
of  hot  air,  or  by  a  solid  body  heated.  The  last  is  the  most  conve- 
nient method,  and  has  been  considerably  used  in  the  treatment  of 
chronic  rheumatism.  A  smooth  piece  of  iron,  furnished  with  a 
handle,  having  been  heated  somewhat  above  212°,  may  be  applied 
lightly  to  the  skin,  and  passed  rapidly  from  point  to  point,  till  the 
desired  extent  of  surface  has  been  covered.  The  skin  is  first 
whitened,  but  soon  becomes  red  and  inflamed;  and,  by  careful 
manipulation,  a  rapid  rubefaction  can  thus  be  obtained,  without 
cauterization,  or  even  vesication.  It  is  obvious  that  this  measure 
might  be  applied  extensively  for  the  general  purposes  of  the  rube- 
facients; but  the  chances  of  injury  from  unskilful  or  careless  mani- 
pulation, and  the  painful  character  of  the  inflammation  produced  by 
heat,  tend  very  much  to  limit  its  employment. 

2.  ELECTRICITY  AS  A  RUBEFACIENT. 

Few  agents  are  more  speedy  or  powerful  in  producing  excitement 
of  the  skin  than  electricity  in  its  dynamic  forms;  and  the  excite- 
ment may  be  made  sensational  merely,  or  inflammatory,  according  to 
the  method  of  application;  the  continuous  galvanic  current  produc- 
ing the  latter  effect  especially,  the  interrupted  current  of  induced 
electricity  the  former.  Rubefaction  of  the  surface  produced  by 
electricity  may  be  employed  for  all  the  therapeutic  purposes  already 
referred  to  in  the  general  observations  upon  the  class  of  medicines  now 
under  consideration.  For  the  modes  of  employing  the  remedy,  the 
reader  is  referred  to  the  article  on  Electricity  as  a  diffusible  stimu- 
lant {vol.  i.  pp.  504,  522,  528,  etc.),  also  to  the  observations  here- 
after to  be  made  upon  electricity  as  a  caustic  agent,  under  the  head 
of  Uscharotics. 
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3.  FRICTION  AS  A  RUBEFACIENT. 

This  is  a  most  valuable  remedy.  Independently  of  its  effect  in 
restoring  the  functions  of  the  torpid  surface  by  direct  excitation,  it 
operates  revulsively  with  considerable  energy.  It  may  be  question- 
able whether  this  is  a  proper  place  to  introduce  a  consideration  of 
the  remedy;  and  certainly,  it  is  seldom  carried  to  the  point  of  pro- 
ducing absolute  inflammation.  Yet  it  acts  upon  the  same  general 
principles  as  the  milder  rubefacients,  and  I  do  not  know  where  to 
place  it  more  appropriately. 

By  friction,  both  the  blood-vessels  and  the  nerves  of  the  skin  are 
excited ;  the  blood  and  nervous  energy,  therefore,  flow  into  it  from 
the  interior  non-sympathizing  parts ;  and,  from  the  extent  of  surface 
to  which  the  measure  may  be  applied,  the  whole  amount  of  revulsive 
influence  may  be  very  considerable.  It  should  be  resorted  to  in  all 
cases  in  which  the  skin  is  depressed  in  its  function,  cool,  unperspir- 
ing,  and  pale,  and  even  when  copiously  perspiring,  if  this  condition 
depend  on  relaxation  or  debility  of  the  surface.  It  may  also  be 
employed  in  cases  of  chronic  internal  inflammation  and  irritation, 
whether  nervous  or  vascular,  when  the  skin  is  not  already  over-ex- 
cited, and  no  febrile  action  exists.  No  matter  what  may  be  the 
seat  of  the  affection,  whether  in  the  head,  chest,  or  abdomen,  the 
remedy  is  still  applicable. 

In  cases  of  simple  nervous  irritation,  or  slight  vascular  congestion 
of  an  acute  character,  it  may  often  be  advantageously  resorted  to. 
In  abdominal  pains,  stomachic  or  intestinal,  neuralgic  or  spasmodic, 
brisk  friction  over  the  abdomen  will  often  yield  complete  relief.  In 
subacute  or  nervous  rheumatism,  affecting  the  muscles  or  internal 
parts,  the  same  remedy  is  sometimes  promptly  eflficient. 

Generally  speaking,  the  measure  is  more  effective  when  performed 
by  another  than  by  the  patient,  unless  in  cases  in  which  it  may  be 
indicated  as  a  means  of  exercise.  The  mildest  method  of  perform- 
ing it  is  with  the  hand.  A  coarse  linen  towel,  or  a  piece  of  firm 
flannel  may  also  be  used.  The  most  effectual  method  is  probably 
with  the  flesh-brush.  It  may  be  applied  to  a  part,  or  the  whole  of 
the  body;  but  the  more  extensively,  in  general,  the  better,  even 
though  it  should  be  proportionately  less  violent;  unless  when  the 
object  is  to  act  on  some  special  organ  by  revulsion  to  the  surface 
immediately  over  it.  Another  mode  of  accomplishing  the  same  ob- 
ject, is  by  beating  the  whole  surface  with  some  yielding  instrument, 
that  cannot  well  bruise,  such  as  a  slipper ;  which  Dr.  Cartwright,  of 
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New  Orleans,  assured  me,  lie  had  found  very  useful  in  neuralgic 
affections,  with  a  pale  and  inert  condition  of  the  surface. 

Shampooing  acts,  in  part,  on  the  same  principle;  but  not  alto- 
gether, as  the  effects  of  this  measure  are  extended  also  directly  to 
the  interior  organs. 

4.  ACUPUNCTUEE. 

This  measure  was  unknown  to  the  ancient  Greeks  and  Romans, 
but  appears  to  have  been  in  use  from  time  immemorial  in  China  and 
Japan,  whence  it  was  introduced  into  Europe.  Though  noticed  so 
early  as  1683  by  Koempfer,  no  practical  use  of  it  was  made  until  a 
comparatively  very  recent  date.  In  1816  M.  Berlioz,  of  Lyons, 
called  the  attention  of  the  profession  to  the  remedy;  and  M.  Breton- 
neau  afterwards  performed  a  series  of  experiments  which  served  to 
fix  its  value  as  a  remedy.  [Trousseau  and  Pidoux.) 

Acupuncture  consists  in  the  introduction  of  sharply  pointed  and 
very  smooth  needles,  through  the  skin,  into  the  tissues  beneath.  It 
is  stated,  as  the  result  of  numerous  experiments,  that  all  kinds  of 
structure,  muscles,  blood-vessels,  nerves,  parenchymatous  tissue, 
membranes,  even  the  brain,  may  be  thus  penetrated  without  serious 
injury,  if  the  needle  be  not  allowed  to  remain  too  long.  The  sharp 
point  seems  to  insinuate  itself  in  such  a  mode  as  scarcely  to  wound, 
but  merely  to  separate  the  ultimate  components  of  the  tissues.  Steel 
needles  are  perhaps  on  the  whole  preferable,  as  being  the  sharpest, 
and  susceptible  of  a  very  high  polish ;  but  silver,  platinum,  and  gold 
have  been  recommended ;  and  the  two  latter  have  the  advantage  that 
they  undergo  no  chemical  change. 

The  introduction  of  the  needle  is,  in  some  instances,  apparently 
painless,  in  others  very  painful ;  but,  in  most,  it  produces  a  moderate 
uneasiness,  which  the  patient  finds  easily  supportable.  Almost 
always  a  little  redness  and  heat  are  perceptible  about  the  place  of 
insertion.  If  allowed  to  continue,  the  needles  often  produce  con- 
siderable inflammation  in  their  course. 

When  the  space  to  be  operated  on  is  limited,  only  a  single  needle 
is  introduced;  when  it  is  extensive,  several. 

In  the  introduction  of  the  needle,  the  skin  should  be  rendered 
tense,  the  point  gradually  insinuated,  and  the  instrument  rotated 
between  the  fingers. 

The  length  of  time,  during  which  the  needles  should  be  allowed  to 
remain,  varies  with  the  effect  desired.  In  simple  neuralgia,  tney  may 
afford  relief  in  five  or  six  minutes ;  in  more  fixed  affections,  often  not 
before  half  an  hour  or  an  hour;  and  sometimes  days  elapse  before  the 
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end  is  accompHslied:'  but  the  rule  is  to  allow  them  to  remain  until 
the  pain  is  relieved.  There  is,  however,  some  risk  of  injurious 
results  from  inflammation,  if  they  are  suffered  to  continue  too  long. 

The  complaints  in  which  thej  have  been  most  effectual  are  those 
of  a  neuralgic,  rheumatic,  and  spasmodic  character.  The  needle  is 
introduced  into  the  painful  tissue. 

How  does  acupuncture  operate  ?  I  have  no  doubt  whatever  that, 
in  many  instances,  it  acts  through  the  mind,  as  the  cold  steel  of  the 
dentist  will  cure  the  toothache  before  the  tooth  has  been  pulled,  or 
as  the  metallic  tractors,  and  the  homoeopathic  globules  cure  neuralgia 
and  rheumatism.  The  relief  is  not  the  less  positive  because  thus  ob- 
tained. Perhaps  there  is  still  a  revulsive  action.  The  excitation  of 
the  cerebral  nervous  centres  diminishes  irritation  elsewhere;  and,  if 
the  impression  has  been  sufficiently  strong,  the  relief  may  have  a 
considerable  degree  of  permanence. 

But  I  am  quite  disposed  to  believe  that  there  is  also  a  more 
limited  revulsion ;  the  irritation  which  produces  the  pain  of  the  dis- 
ease, being  diverted  from  its  original  seat  towards  the  course  of  the 
instrument. 


I  shall  consider  the  rubefacients  in  the  two  divisions  of  the  simple 
inflammatory,  and  the  pustulating.  It  will  be  seen,  hereafter,  that 
there  is  some  difference  in  their  mode  of  therapeutic  operation,  which 
justifies  this  arrangement. 

1.  Simple  Inflammatory  Rubefacients, 
I.  MUSTARD. 

SINAPIS.  U.  S.,  Lond.  —  Sinapi.  Ed. 

Origin.  Under  this  title  are  included  the  seeds  of  two  species  of 
Sinapis,  the  Sinapis  nigra  and  S.  alba,  or  black  and  white  mustai'd. 
Both  of  these  plants  are  natives  of  Europe,  and  both  cultivated  in 
our  gardens. 

1.  Black  Mustard  Seed. — Sinapis  Nigra.  Dub.  —  These  are 
roundish,  about  the  size  of  a  small  pin's  head,  somewhat  rugose  on 
the  surface,  of  a  dark-brown  or  reddish-brown  colour  externally, 
yellow  within,  inodorous  in  the  whole  state,  slightly  odorous  when 
bruised,  of  a  pungent  odour  upon  contact  with  water,  and  of  a  hot, 
very  pungent,  bitterish,  and  oleaginous,  but  not  very  durable  taste. 
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Their  powder  is  originally  yellowish-gray,  owing  to  the  intermixture 
of  particles  of  the  brown  coating,  from  which  it  is  separated  by  sift- 
ing, and  thus  becomes  purely  yellow.  It  is  sometimes,  however,  in 
its  original  state,  as  kept  by  the  druggists. 

2.  White  Mustard  Seed.  —  Sinapis  Alha.  Dub. — White  mus- 
tard seeds  are  also  roundish,  somewhat  larger  than  the  black,  of  a 
dull-yellowish  colour  externally,  yellow  within,  inodorous,  and  of  a 
taste  similar  to  that  of  the  black,  but  less  pungent.  They  are  pecu- 
liar in  yielding  to  hot  water  a  large  proportion  of  thick  mucilage. 
They  have  already  been  considered,  in  reference  to  a  laxative  prop- 
erty possessed  by  them  (ii.  478). 

Common  Properties.  When  pulverized  and  sifted,  mustard  seeds 
yield  a  yellow  powder,  usually  called  jiour  of  mustard,  or  simply 
mustard,  much  used  as  a  condiment.  From  the  siftings,  there  is 
obtained  by  compression  a  bland  fixed  oil,  occasionally  used  in  the 
arts.  The  sifted  powder  is  often  mixed  with  wheat  flour,  coloured 
with  turmeric,  and  rendered  pungent  by  Cayenne  pepper,  before 
being  delivered  to  commerce.  The  apothecary  should  endeavour  to 
supply  himself  with  the  unadulterated  powder.  This  is  soft,  of  an 
unctuous  aspect,  and  somewhat  disposed  to  cake.  It  imparts  all  its 
virtues  to  cold  water,  but  imperfectly  to  alcohol. 

Composition.  Besides  the  fixed  oil  above  referred  to,  and  other 
principles  of  less  importance,  mustard  contains  certain  ingredients, 
which,  though  inert  when  applied  to  the  surface  dry,  or  mixed  with 
alcohol,  undergo  a  mutual  reaction  with  water,  which  renders  the 
powder  extremely  irritant.  These  principles  are  not  exactly  the 
same  in  the  two  varieties  of  mustard.  The  following  is  an  epitome 
of  our  present  knowledge  on  this  subject,  which,  however,  requires 
further  investigation. 

In  both  black  and  white  mustard  there  is  a  peculiar  principle,  de- 
nominated myrosyne,  which  acts  the  part  of  a  ferment,  and  in  charac- 
ter is  very  analogous,  though  not  identical  with  the  emulsin  of  sweet 
and  bitter  almonds.  In  the  black  variety  there  is,  besides  this  prin- 
ciple, another,  supposed  to  possess  acid  properties,  and  called  myronie 
acid,  which  is  thought  to  be  combined  with  potassa,  forming  myro- 
nate  of  potassa.  In  the  white  variety,  instead  of  this  principle, 
there  is  another  of  peculiar  properties,  called  sulphosinapisin,  from 
thecircumstance  that  it  contains  sulphur,  as  also  does  myronie  acid. 
Now,  when  water  is  added  to  mustard,  a  reaction  takes  place  between 
it  and  the  peculiar  principles  of  the  two  varieties,  through  the  instru- 
mentality of  the  myrosyne,  by  which  new  products  result,  quite  dif- 
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ferent  in  their  properties  from  those  pre-existing  in  the  seeds.  The 
myronic  acid  of  the  black  mustard  forms,  by  this  reaction,  a  volatile 
oil,  which  may  be  obtained  by  distillation,  is  extremely  volati'le,  and 
imparts  to  the  powder  great  pungency  of  smell,  and  a  strongly  pun- 
gent and  acrid  taste.  The  sulpliosinapisin  of  the  white  mustard,  by 
the  same  reaction,  forms  also  a  very  acrid  and  pungent  substance, 
which,  however,  is  not  volatile;  and,  therefore,  though  little  less  acrid 
to  the  taste,  or  irritant  to  the  surface  than  the  volatile  oil  of  the 
black  variety,  does  not  impart  the  same  pungency  of  smell  to  the 
powder. 

From  what  has  been  said  it  follows,  that,  to  develop  the  activity 
of  mustard,  the  presence  of  water  is  necessary.  Myrosyne^  through 
the  instrumentality  of  which  the  changes  are  effected,  is  coagulated 
and  rendered  inert  by  heat,  alcohol,  and  the  acids.  Hence,  the  rube- 
facient property  of  mustard  is  not  evolved  by  alcohol ;  and  the  appli- 
cation of  heat,  or  admixture  of  acids,  interferes  with  its  activity. 
The  odour  emitted,  on  the  addition  of  water  to  the  powdered  black 
mustard,  is  very  striking;  while  no  such  effect  is  produced  by  strong 
alcohol.  The  reader  who  may  wish  further  knowledge  on  this  sub- 
ject, will  find  a  more  detailed  account  of  the  chemistry  of  mustard 
in  the  U.  S.  Dispensatory  (11th  ed.,  pp.  717-8-9).  The  important 
practical  inference  from  all  this  is,  that,  in  order  to  obtain  the 
greatest  effect  from  mustard  as  a  rubefacient,  it  is  necessary  to  mix 
it  with  water;  and  that  heat,  alcohol,  and  the  acids,  so  far  from  in- 
creasing its  power,  enfeeble,  if  they  do  not  render  it  inert. 

Effects  on  the  Skin.  The  effects  of  mustard,  taken  internally, 
have  been  sufficiently  considered  (ii.  453,  478,  635).  When  applied 
to  the  surface,  in  the  form  of  a  cataplasm,  it  is  one  of  the  most  pow- 
erful rubefacients,  and  practically  perhaps  the  most  useful  of  the 
class.  Though  capable  of  producing  the  most  violent  effects,  it  may 
by  dilution  be  reduced  to  any  desirable  degree  of  mildness,  and  may 
consequently  be  graduated  to  almost  any  condition,  calling  for  the 
temporary  use  of  these  remedies.  If  applied  undiluted,  it  generally 
produces  a  feeling  of  warmth  within  ten  or  fifteen  minutes,  which 
gradually  deepens  to  a  burning  pain,  and,  at  the  end  of  from  thirty 
to  forty  minutes,  becomes  so  violent  as  to  be  almost  insupportable. 
Few  patients  will  bear  a  cataplasm  of  pure  mustard  longer  than 
three-quarters  of  an  hour.  The  surface,  on  its  removal,  is  found  in- 
tensely red  and  somewhat  elevated ;  and  the  burning  pain  continues 
with  gradual  mitigation,  for  a  considerable  time,  occasipnally  for 
hours;  generally  leaving,  when  it  disappears,  some  degree  of  sore- 
VOL.  II. — 48 
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ness  behind.  Desquamation  of  the  cuticle  after  a  time  takes  place, 
a  new  cuticle  being  formed  without  any  secretion  of  liquid.  By 
shortemng  the  period  of  application,  or  diluting  the  mustard,  any 
amount  of  rubefacient  effect  can  be  obtained,  from  the  intensity  just 
described,  down  to  a  scarcely  perceptible  and  very  fugitive  red- 
ness. 

If,  however,  the  application  be  continued  too  long,  the  cuticle  sep- 
arates, and  an  imperfect  vesication  takes  place,  which  leaves  behind 
a  denuded  and  most  painful  surface,  indisposed  to  heal  kindly,  and 
sometimes  going  on  to  suppuration.  Ulceration  also  not  unfrequently 
occurs  under  these  circumstances,  and  sometimes  gangrene,  especially 
in  children  and  patients  with  a  feeble  constitution  and  depraved 
blood.  Such  a  result  is  to  be  particularly  guarded  against  in  scor- 
butic, malignant,  and  typhous  affections. 

In  comatose  conditions,  there  is  great  insusceptibility  to  the  pain- 
ful impression  of  mustard,  as  in  cases  of  apoplexy  and  narcotic  poison- 
ing. Nevertheless  the  application  is  not  without  effect.  Sometimes 
the  inflammation  is  obvious,  though  not  sensible  to  the  patient.  In 
other  instances,  no  apparent  effect  is  produced  during  the  prostrated 
state;  but,  on  the  occurrence  of  reaction,  violent  inflammation  sets 
in,  sometimes  with  very  unpleasant  consequences.  In  a  case  of 
poisoning  from  opium,  in  which,  after  the  evacuation  of  the  narcotic, 
the  patient  was  left  extremely  prostrate,  sinapisms  were  applied  to 
the  inside  of  the  legs,  and  were  allowed  to  continue  for  three  hours, 
without  the  least  apparent  effect ;  the  skin  being  in  no  degree  red- 
dened, and  the  patient  quite  insensible.  Upon  reaction,  however, 
though  the  sinapisms  had  been  long  removed,  the  most  violent  inflam- 
mation came  on,  with  an  outline  exactly  corresponding  with  that  of 
the  application.  This  was  followed  by  separation  of  the  cuticle,  ulcer- 
ation, and  suppuration;  and  it  was  long  before  the  parts  could  be 
healed.  This  happened  to  me  when  a  young  practitioner,  and  was  a 
useful  lesson.  I  have  never  since  allowed  undiluted  sinapisms  to 
remain  longer  than  three-quarters  of  an  hour,  or  at  furthest  an  hour, 
in  contact  with  the  skin. 

Therapeutic  Use.  Mustard,  externally  used,  is  a  most  valuable 
medicine;  and  there  are  almost  countless  occasions  for  its  employ- 
ment. It  may  be  resorted  to  in  all  cases,  in  which  the  indications 
are  to  rouse  the  system  from  a  state  of  torpor,  to  stimulate  it  in  sud- 
den prostration,  to  divert  from  the  head  in  congestive  states  of  the 
brain,  or  to  act  revulsively  from  internal  organs  towards  the  surface, 
in  neuralgic  pains,  violent  spasm,  or  any  other  form  of  nervous  de- 
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rangement.  The  cliills  of  malignant  or  pernicious  fevers;  the  prostra- 
tion from  violent  injuries;  the  collapse  occurring  in  the  course  of 
fevers  or  other  acute  diseases;  apoplexy,  hemiplegia,  coma,  and 
convulsions  of  almost  every  variety;  angina  pectoris  and  dyspnoea; 
severe  spasm  of  the  stomach,  bowels,  bladder,  etc. ;  gastralgia,  ente- 
ralgia,  and  nephralgia;  violent  vomiting,  cholera,  and  colic,  are  but 
a  portion  of  the  diseases,  in  which  the  external  use  of  mustard  is 
strongly  indicated.  When  employed  for  a  general  impression  on  the 
system,  or  to  divert  from  the  brain,  the  sinapisms  should  for  the  most 
part  be  applied  to  the  extremities;  when  for  the  relief  of  complaints 
of  the  chest  or  abdomen,  immediately  over  the  seat  of  the  affection. 
Few  remedies  are  more  efficient  in  violent  vomiting,  and  gastric 
spasm,  than  a  sinapism  to  the  epigastrium.  Though  less  effective 
than  blisters  in  internal  inflammation,  mustard  may  be  employed 
when  from  any  cause  these  remedies  cannot  be  used.  To  recall  retro- 
cedent  gout  and  rheumatism,  nothing  perhaps  is  more  effective  than 
a  sinapism  applied  to  the  former  seat  of  the  affection.  But  caution 
is  necessary  in  the  use  of  this  remedy  in  any  external  disease,  de- 
pendent on  constitutional  disorder.  It  should  rarely  be  ventured 
upon  in  gout  or  rheumatism,  seated  in  the  muscles  or  the  joints.  I 
once  knew  death  from  violent  pectoral  disease,  which  apparently 
resulted  from  retrocession  of  lumbago,  under  the  influence  of  a  pow- 
erful local  irritant  to  the  back. 

Application.  Mustard  is  almost  always  applied  in  the  form  of 
cataplasm,  to  which,  in  reference  to  its  active  constituent,  the  name 
of  sinapism  is  given.  It  should  be  prepared  with  cold  water,  and 
brought  to  a  perfectly  soft  consistence,  just  short  of  diffluence.  It 
is  a  mistake  to  mix  mustard  with  vinegar  or  hot  water,  both  of 
which  tend  to  impair  its  efficiency.  In  my  early  practice,  thinking 
to  increase  its  activity,  I  on  one  occasion  mixed  it  with  alcohol,  and 
was  surprised  to  find  no  effect  produced  by  it.  The  cause  of  this  is 
now  understood.  When  the  sinapism  is  applied,  its  surface  should 
be  covered  with  gauze  or  extremely  thin  muslin,  in  order  to  prevent 
any  portion  from  adhering  to  the  skin  when  it  is  removed.  Should 
a  mild  effect  be  required,  it  may  be  diluted  with  wheat  or  rye  flour, 
or  meal  of  Indian  corn,  in  proportions  to  meet  existing  indications. 
When  applied  to  children,  or  to  the  extremities  of  adults  in  diseases 
impairing  the  state  of  the  blood,  it  should  always  be  thus  diluted, 
equal  parts  of  the  mustard  and  of  the  substance  selected  being  ordi- 
narily mixed  together.  But  in  severe  affections  of  the  stomach, 
bowels,  and  chest,  it  should  be  employed  unmixed. 
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After  the  removal  of  the  cataplasm,  if  the  inflammation  excited 
be  considerable,  simple  cerate  should  be  used  as  a  dressing.  If  vio- 
lent, it  should  be  abated  with  dressings  of  cold  water,  or  saturnine 
solutions.  When  a  raw  surface  remains  after  the  removal  of  the 
cuticle,  Goulard's  cerate  is  the  best  application. 

The  volatile  oil  of  mustard  has  been  used  as  a  rubefacient,  30 
drops  being  dissolved  in  a  fluidounce  of  alcohol,  or  6  or  8  drops  in 
a  fluidrachm  of  olive  oil.  In  this  country,  however,  it  is  seldom  if 
ever  employed. 

II.  CAYENNE  PEPPER. 
CAPSICUM.  U.S.,  Lond.,  Ed.,  Bub. 

Cayenne  pepper  has  been  treated  of  so  fully  among  the  arterial 
stimulants  (i.  556),  that  nothing  is  now  required  but  a  few  observa- 
tions upon  its  rubefacient  properties  and  uses. 

Applied  to  the  surface  of  the  body,  in  the  form  of  a  cataplasm,  or 
that  of  a  liquid  impregnated  with  its  active  properties,  Cayenne  pep- 
per causes  a  burning  pain  with  inflammation,  and,  if  the  surface  of 
application  be  considerable,  a  decided  stimulant  impression  on  the 
system  generally.     It  very  seldom  occasions  vesication,  and  I  have 
never  known  sloughing  to  result  from  it.     On  the  contrary,  it  seems 
to  be  possessed  of  properties,  which  render  it  specially  useful  in  in- 
flammations with  a  sloughing  tendency,  at  least  as  this  condition  is 
exhibited  in  the  fauces,  in  malignant  sore-throat  and  scarlet  fever. 
Though  generally  less  powerful,  it  is  safer  than  mustard ;  and  there 
is  one  condition,  in  which  I  have  seen  it,  when  accompanied  with  heat 
in  its  application,  more  efiicient  in  exciting  the  surface  and  the  sys- 
tem than  even  that  energetic  rubefacient.     The  condition  alluded  to 
consists  in  coldness  and  paleness  of  the  surface,  united  with  more  or 
less  comatose  insensibility.     In  low  states  of  the  system  in  typhus 
and  malignant  fevers,  and  in  the  prostration  following  the  immediate 
efl'ects  of  the  narcotic  poisons,  it  is  an  excellent  remedy.     It  should, 
in  such  cases,  be  mixed  with  heated  brandy,  and,  by  means  of  flan- 
nels wrung  out  of  the  mixture,  should  be  applied  extensively  to  the 
extremities,  and  often  also  to  the  trunk  of  the  body,  as  hot  as  may 
be  consistent  with  the  safety  of  the  skin.     It  is  much  used  also  as 
a  stimulant  in  subacute  and  chronic  rheumatism;  but  I  am  always 
fearful  of  applying  local  repellent  remedies  in  the  former  of  these 
afi"ections.     Its  use  as  a  gargle  in  the  sore-throat  of  scarlet  fever, 


CHAP.  II.]     RUBEFACIENTS. — OIL  OF  TURPENTINE.  757 

and  as  an  external  irritant  in  the  forms  of  that  disease  with  insuffi- 
cient eruption,  has  already  been  mentioned.  A  cataplasm  made  with 
heated  spirit  may  be  applied  to  the  sides  of  the  neck,  over  the  paro- 
tids, in  the  same  affection.  The  powder,  thickly  sprinkled  upon  the 
inside  of  stockings,  has  sometimes  proved  useful  in  the  habitual  cold 
feet  of  dyspepsia.  The  officinal  tincture  is  occasionally  serviceable 
in  chilblain,  and  in  cases  of  relaxed  uvula,  applied  by  means  of  a 
hair  pencil  directly  to  the  part. 


III.  TEREBINTHINATE  SUBSTANCES. 

A  considerable  number  of  substances,  of  a  terebinthiuate  char- 
acter, are  used  as  external  irritants  or  alteratives,  which  can  be  con- 
sidered in  no  place  more  conveniently  than  the  present.  They  have 
all  or  nearly  all  been  noticed  elsewhere,  in  reference  to  their  effects 
on  the  system. 

I.  OIL  OF  TURPENTINE. — Oleum  Terebinthin^.  U.S., 
Lond.,  Ed.,  Dub. 

This  is  an  excellent  rubefacient,  acting  rapidly  and  efficiently  on 
the  skin,  especially  when  applied  hot.  There  is,  however,  extraor- 
dinary difference  of  susceptibility,  in  different  individuals,  to  the 
local  irritant  influence  of  oil  of  turpentine.  While  some  are  little 
affected  by  it  even  in  a  concentrated  state,  others  suffer  extremely, 
though  it  may  be  largely  diluted ;  the  skin  being  not  only  reddened, 
but  breaking  out  profusely  with  eczematous  vesicles,  with  much  swell- 
ing, redness,  and  pain.  Great  blame  is  sometimes  attached  to  practi- 
tioners from  the  consequences  of  this  idiosyncrasy ;  so  that  they  should 
be  on  their  guard  in  using  the  oil  externally,  and  feel  their  way  cau- 
tiously, when  there  is  no  special  urgency  in  the  case.  A  slight  trial 
will  be  sufficient  to  determine,  whether  this  peculiar  liability  exists 
in  any  particular  instance.  The  oil  is  an  excellent  rubefacient  in  the 
loio  states  of  fever  attended  with  a  cold  skin,  whether  in  the  first 
stage  of  malignant  chill,  or  in  the  prostration  occurring  in  the  ad- 
vanced stages.  It  is  also  much  used,  as  a  local  stimulant,  in  para- 
lytic conditions  of  the  extremities,  when  not  associated  with  acute 
lesions  of  the  nervous  centres,  in  chronic  rheumatism,  sprains  of  the 
joints,  neuralgic  pai72S,  sore-throat,  chilblains,  etc.  It  has  been  found 
useful  in  deafness.,  associated  with  defective  secretion  of  wax,  being 
introduced  cautiously  into  the  external  meatus.  It  is  highly  esteemed 
by  some  in  the  treatment  of  hums,  particularly  when  attended  with 
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sloughing;  and  has  been  thought  to  be  useful  in  gangrene  of  the 
extremities,  and  in  anthrax. 

As  an  application  over  the  whole  abdomen,  in  cases  of  puerperal 
peritonitis,  it  has  been  strongly  recommended;  and  it  may  be  em- 
ployed with  probable  advantage,  as  a  substitute  for  blisters,  in  most 
cases  of  abdominal  inflammation,  attended  with  an  enfeebled  state  of 
system,  or  after  depletion,  general  and  local,  has  been  carried  suffi- 
ciently far.  It  may  be  used  either  as  a  lotion,  or  applied  on  flannel 
saturated  with  it,  and  laid  closely  upon  the  part.  When  used  to 
excite  the  system,  in  cold  states  of  the  surface,  it  should  be  previously 
heated;  but  care  must  be  taken,  in  heating  it,  that  it  does  not  take 
fire,  through  its  ready  volatility  and  inflammability. 

11.  BURGUNDY  PITCH.  —  Pix  BuRGUNDiCA.  U.S.,  Lond., 
Ed.,  Dub. 

Origin.  This  is  the  product  of  at  least  two  diff'erent  species  of 
Abies,  the  Abies  exeelsa  or  Norway  spruce,  and  Abies  picea  or  JEu- 
rop)ean  silver  fir ;  both  lofty  and  beautiful  trees,  growing  in  the 
middle  and  northern  regions  of  Europe.  It  is  obtained  by  removing 
portions  of  the  bark,  and  collecting  the  juice  which  exudes  and  con- 
cretes on  the  wounded  surface.  This  is  then  melted  with  water  and 
strained.  Much,  however,  of  what  is  sold  for  Burgundy  pitch  is  a 
purely  factitious  substance.  It  often  contains  impurities  as  imported, 
from  which  it  may  be  freed  by  melting  it  in  hot  water  and  straining. 

Properties.  Burgundy  pitch  is  hard,  brittle,  opaque,  of  a  brown- 
ish-yellow colour,  and  a  feeble  odour  and  taste,  resembling  those  of 
tui-pentine.  It  is  readily  fused  by  heat,  and  has  the  property,  which 
gives  it  character  as  a  plaster,  of  softening  and  becoming  adhesive 
at  the  temperature  of  the  surface.  It  contains  resin,  water,  and  a 
little  volatile  oil,  and  depends,  probably,  for  its  rubefacient  power, 
mainly  upon  the  last-mentioned  ingredient. 

Medical  Effects  and  Uses.  Burgundy  pitch  is  in  general  gently 
irritant,  producing,  when  spread  on  leather  and  applied  to  the  skin, 
a  feeling  of  warmth,  tingling,  and  itching,  with  some  increased  secre- 
tion, and  a  very  slight  inflammation.  On  some  persons,  however, 
like  oil  of  turpentine,  it  acts  as  a  violent  irritant.  A  person  con- 
sulted me  for  excessive  swelling  and  redness  of  the  scrotum,  which 
was  covered  with  eczematous  vesicles.  Upon  inquiry,  I  learned  that 
he  had  shortly  before  been  scraping  an  old  Burgundy  pitch  plaster, 
which  had  on  a  former  occasion  been  applied  to  his  leg,  and  that  the 
plaster  at  that  time  had  produced  an  eff'ect  on  the  leg  similar  to  that 
of  which  he  was  now  complaining  on  his  scrotum.     It  appeared  that 
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the  present  complaint  originated  in  his  having  applied  his  hands, 
covered  with  the  powder  from  the  scraped  plaster,  to  the  seat  of  the 
affection. 

Spread  on  leather,  in  the  form  of  plaster,  this  product  is  much 
used,  as  a  mild  rubefacient,  in  rheumatic  affections  of  the  muscles 
and  joints,  moderate  cases  of  spinal  irritation,  and  internal  chronic 
inflammations,  as  catarrh,  pneumonia,  pleurisy,  hepatitis,  etc.  It 
may  be  worn  a  long  time,  and,  operating  very  gradually,  is  safe  in 
lumbago,  sciatica,  and  pleurodynia,  when  more  active  rubefacients 
might  endanger  a  transfer  to  internal  parts. 

III.  CANADA  PITCH.  — Pix  Canadensis.  U.S.—Hemloch 
Pitch.  —  Hemloch  Gum. 

Origin.  This  is  obtained  from  Abies  Canadensis,  or  the  common 
hemlock  spruce  of  this  country,  inhabiting  the  British  Provinces, 
our  own  Northern  States,  and  the  hilly  regions  of  the  interior  further 
south.  It  is  prepared  by  removing  the  concrete  exuded  juice,  which 
is  found  upon  the  bark  of  the  older  trees,  and  purifying  it  by  heat- 
ing in  water,  and  straining.  As  brought  to  the  shops,  it  generally 
requires,  in  consequence  of  its  impurities,  to  be  again  melted  in 
water  and  strained. 

Properties.  In  cold  weather  it  is  hard  and  brittle,  but  in  summer 
is  so  soft  as  to  take  the  shape  of  the  drawer  in  which  it  may  be 
placed.  Its  colour  is  a  yellowish-brown,  which  becomes  almost 
black  on  exposure.  It  has  a  slight  peculiar  odour,  and  very  little 
taste.  Its  constituents  are  resin,  water,  and  a  minute  proportion  of 
volatile  oil. 

3Iedical  Pi'operties  and  Uses.  Its  effects  and  applications  are 
precisely  the  same  as  those  of  Burgundy  pitch.  The  only  point  in 
which  it  is  inferior  is,  that  it  melts  somewhat  more  readily,  and,  at 
the  heat  of  the  body,  is  generally  a  little  too  soft,  so  that  the  plaster 
does  not  well  retain  its  place.  In  this  respect,  it  would  probably 
improve  with  age. 

lY.  TAR.  —  Pix  LiQUiDA.  U.  S.,  Lo7id.,  Ed.,  Duh. 

Of  this  I  have  already  treated  in  reference  to  its  origin,  proper- 
ties, effects  when  internally  administered,  and  those  of  its  vapour 
when  inhaled.  (See  pages  616  and  682.)  Applied  to  the  skin,  it  is 
slightly  irritant,  and  produces  a  mild  rubefacient  effect;  but  it  is 
not  used  in  its  undiluted  state.  In  the  form  of  ointment,  either 
through  its  stimulant  property,  or  by  an  alterative  influence,  it  has 
a  most  favourable  effect  in  obstinate,  chronic  diseases  of  the  skin, 
in  which  it  is  a  very  useful  remedy.     I  have  found  it  peculiarly 
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efficacious  in  the  scaly  affections,  in  the  advanced  stages  of  eczema 
and  impetigo,  and  in  porrigo,  favus,  or  scald-head.  I  know  no  local 
remedy  superior  to  it  in  these  affections,  if  any  equal.  It  should 
not  be  employed  in  the  early  stages,  nor  during  the  existence  of  any 
general  excitement;  and,  for  fear  of  retrocession,  it  is  best  to  apply 
it  on  different  parts  of  the  surface  successively,  when  the  disease  is 
extensive.  It  is  also  sometimes  useful  as  a  stimulant  to  chronic  and 
indolent  ulcers.  Tar- water  is  occasionally  employed  for  the  same 
purposes,  but  is  less  effectual. 

Tar  Ointment  (Unguentum  Picis  Liquids,  U.  S.,  Lond.,  Ed., 
Dub.)  is  made  by  melting  together  equal  parts  of  tar  and  suet.  It 
is  sometimes  proper  to  dilute  it  with  a  little  lard,  upon  its  first  ap- 
plication in  skin  diseases,  especially  when  there  is  any  doubt  of  their 
sufficiently  chronic  character. 

V.  CREASOTE. — Creasotum.  U.S.,  Lond.,Ed.,  Dub. 

This  is  probably  more  valuable  as  an  external  than  as  an  internal 
remedy.  In  the  latter  capacity,  it  has  been  considered  among  the 
stimulant  diuretics  (ii.  619).  It  depends  for  its  topical  efficiency 
upon  the  following  properties ;  1.  that  of  stimulating  or  altering  the 
condition  of  the  skin,  2.  that  of  correcting  fetor  and  arresting  pu- 
trefaction, and  3.  that  of  coagulating  albumen. 

1.  As  a  topical  stimulant  or  alterative,  it  is  employed  in  chronic 
cutaneous  eruptions,  especially  those  of  a  scaly  character,  in  deafness 
from  defective  secretion  in  the  meatus  externus,  in  burns  and  chil- 
blains in  which  it  is  asserted  to  be  very  useful,  in  chronic  indolent 
ulcers,  and  as  an  injection  into  fistulous  sores. 

2.  With  a  view  to  its  antiputrescent  qualities,  which  are  very 
extraordinary,  it  is  used  as  a  gargle  in  the  sloughing  sore-throat  of 
scarlatina,  and  as  a  wash  in  sloughing  burns,  gangrenous  ulcers,  and 
offensive  sores  of  all  kinds,  whether  cancerous,  scrofulous,  or  syphi- 
litic. It  corrects  the  offensive  odour  in  these  cases,  while  it  is  also 
advantageous  by  its  stimulant  property. 

3.  Its  power  of  coagulating  albumen  renders  it,  in  some  instances, 
effectual  in  arresting  hemorrhage  from  the  small  vessels  of  wounded 
surfaces;  and  its  efficacy  in  toothache,  when  introduced  into  the 
carious  hollow,  is  probably  owing,  not  only  to  its  benumbing  influ- 
ence on  the  nervous  tissue,  but  to  the  protection  it  affords  against 
the  irritant  influence  of  the  air,  by  coagulating  the  albumen  of  the 
liquid  secretion,  and  thus  giving  it  an  impervious  coating.  It  is 
probably  useful  also  in  the  same  way  in  many  ulcers. 

Application.     To  indolent  and  diseased  ulcers  it  may  be  applied 
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undiluted,  by  means  of  a  camcl's-hair  pencil,  and  produces  on  their 
surface  a  white  coating,  which  is  probably  coagulated  albumen.  In 
toothache,  the  cavity  having  been  carefully  cleansed,  the  creasote 
is  introduced  first  by  means  of  a  hair  pencil,  and  afterwards  drop- 
ped on  a  piece  of  cotton.  One  drop  may  be  applied  at  a  time,  and 
will  often  succeed,  not  only  in  arresting  the  pain,  but  in  removing 
it  permanently.  For  application  to  cutaneous  eruptions,  it  may  be 
used  in  the  form  of  aqueous  solution  as  a  wash,  or  in  the  state  of 
ointment.  In  the  form  of  solution,  it  is  also  used  as  a  garble  in 
putrid  sore-throat,  to  correct  the  fetor  of  offensive  ulcers,  and  for 
arresting  hemorrhage.  In  deafness,  the  meatus  is  to  be  washed  out, 
and  a  solution  of  one  part  of  creasote  in  four  parts  of  oil  of  almonds 
is  to  be  thoroughly  applied,  by  means  of  a  camel's-hair  pencil. 

The  solution  of  creasote,  or  creasote  water,  is  made  by  dissolving 
one  part  in  eighty  parts  of  water.  It  may  be  weakened  if  thought 
desirable. 

Ointment  of  Creasote  (Unguentum  Creasoti,  U.S.,  Loud.,  Ed., 
Dub.)  consists  of  half  a  fluidrachm  of  creasote  mixed  with  an  ounce 
of  lard. 

VI.  RESIK  —  Ees^a.  U.  jS.,  Lond.,  Ed.,  Duh. 

Origin  and  Properties.  This  is  the  substance  left  after  the  dis- 
tillation of  the  volatile  oil  from  turpentine.  It  is  commonly  called 
rosin  in  this  country,  and  colophony  in  Europe.  There  are  two 
varieties  of  it,  one  simply  the  residuum  after  the  loss  of  the  oil,  the 
other  the  same  incorporated  with  water  during  fusion.  The  former 
is  sometimes  distinguished  as  yellow  resin  or  resina  flava,  the 
latter  ivhite  resin,  or  RESINA  alba.  The  yellow  is  more  or  less 
translucent,  and  varies,  according  to  its  purity,  from  a  beautiful 
light  amber  colour  almost  to  black;  the  white  is  opaque,  and  whitish 
or  yellowish-white,  owing  to  the  mechanical  intermingling  of  water. 
By  time  and  exposure,  the  white  resin  gradually  loses  the  water,  and 
reverts  to  its  original  colour  and  translucency.  So  far  as  concerns 
our  present  purpose,  it  is  sufficient  to  know,  in  regard  to  resin,  that 
it  has  a  feeble  terebinthinate  odour  and  taste,  is  insoluble  in  water, 
but  soluble  in  alcohol,  ether,  volatile  and  fixed  oils,  and  alkaline 
solutions,  softens  with  a  moderate  heat  and  then  becomes  adhesive, 
melts  at  276°  F.,  is  decomposed  at  a  red  heat,  and  is  inflammable. 
It  readily  unites  with  wax  and  fatty  matter,  when  both  are  brought 
to  the  liquid  state. 

Medical  Effects  and  Uses.  Resin  is  never  used  internally.  Ex- 
ternally it  is  slightly  irritant,  and  often  excites  inflammation  in  a 
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very  delicate  skin.  It  is  used  exclusively  in  medicine  as  an  ingre- 
dient of  plasters,  cerates,  and  ointments,  in  which  it  serves  the  three 
purposes  of  contributing  to  the  preservation  of  the  fatty  matter,  im- 
parting adhesiveness,  and  rendering  the  preparation  slightly  irritant. 
It  concerns  us  here  simply  as  the  chief  constituent  of  the  resin 
cerate. 

Resin  Cerate.  —  Ceratum  Resinse.  V.^.,  liond. —  Unguentum 
Hesinw.  Dub. —  Unguentum  Mesinosum.  Ed.  —  Basilicon  Ointment. 
— This  consists  of  resin,  lard,  and  yellow  wax  melted  together. 
Whatever  positive  dynamic  effects  it  produces,  if  made  of  pure 
materials,  may  be  ascribed  to  the  resin.  It  is  slightly  irritant,  and 
is  chiefly  used  as  a  dressing  for  blisters,  which  are  to  be  kept  open 
for  a  short  time.  Generally  the  skin  will  heal  under  it,  notwith- 
standing the  irritation,  to  which  the  parts  seem  to  become  accus- 
tomed; but  it  sometimes  produces  much  inflammation,  and  even 
causes  the  blistered  surface  to  suppurate.  It  is  also  used  as  a  gen- 
tle stimulant  to  indolent  ulcers,  and  is  one  of  the  most  efiicient 
applications  to  chilblains.  I  know  no  dressing  more  efiicient  in  pro- 
moting the  healing  of  burns  and  scalds,  when  disposed  to  become 
indolent.  It  often  occasions  pain;  but  the  healing  process  com- 
mences nevertheless,  though  previously  there  may  have  been  no 
tendency  towards  it.  In  recent  severe  burns,  it  rather  relieves  than 
promotes  pain;  and  is  much  used,  in  connection  with  oil  of  turpen- 
tine, in  the  form  of  a  liniment,  which  is  ofiicinal. 

Liniment  of  Turpentine  (Linimentum  Terebinthin^,  U.S., 
Dub.)  is  prepared  by  adding  half  a  pint  of  oil  of  turpentine  to  a 
pound  of  resin  cerate,  previously  melted.  It  is  commonly  known 
as  KentisJis  ointment,  having  been  originally  proposed  by  Dr. 
Kentish,  as  an  application  to  recent  burns  and  scalds.  Being  of  a 
semi-liquid  consistence,  it  is  most  conveniently  applied  by  means  of 
linen  cloths  saturated  with  it.  Care  should  be  taken  to  confine  the 
application  strictly  to  the  injured  parts.  It  relieves  the  burning 
pain,  and  produces  a  disposition  to  heal;  but  should  be  removed, 
when,  the  peculiar  inflammation  of  the  burn  having  ceased,  the 
preparation  itself  may  become  irritant. 

There  are  many  other  vegetable  substances,  occasionally  used  ex- 
ternally for  their  rubefacient  effect,  most  of  which,  along  with  this 
special  application  of  them,  have  been  treated  of  under  other  heads. 

Aromatics  and  their  volatile  oils. — All  of  these  have  more 
or  less  of  the  rubefacient  property,  and  not  a  few  of  them  are  habit- 
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uallj  used.  Thus,  'powdered  ginger^  cloves,  cinnamon,  and  black 
pepper  are  frequently  made  into  cataplasms.  A  good  aromatic  cata- 
plasm, or  spiced  plaster,  as  the  preparation  is  usually  called,  may  be 
prepared  by  mixing  an  ounce  of  each  of  the  above  aromatic  powders, 
half  a  fluidounce  of  one  of  the  aromatic  tinctures,  and  sufficient 
honey  to  give  the  due  consistence.  This  may  be  applied  to  the  epi- 
gastrium in  cases  of  vomiting,  spasm  of  the  stomach,  and  gastro- 
dynia,  and  over  the  abdomen  in  colic ;  and  is  especially  adapted  to 
these  aflections  in  children.  The  fresh  aroinatic  herbs,  such  as  the 
mints,  origanum  or  rosemary/,  and  monarda  or  horsemint,  may  be 
used  under  similar  circumstances,  being  thoroughly  bruised,  and  thus 
made  into  a  cataplasm.  Rubefacient  liniments  may  be  prepared 
from  the  volatile  oils  of  rosemary,  origanum,  etc.,  mixed  in  various 
proportions  with  almond  or  olive  oil,  or  from  their  alcoholic  solutions, 
which  may  be  used,  especially  in  conjunction  with  anodynes,  as 
opium,  camphor,  etc.,  in  rheumatic  and  neuralgic  pains,  bruises,  and 
sprains.  But  these  applications  have  been  already  incidentally  sug- 
gested, under  the  several  articles  described. 

Gum-Resins.  —  The  stimulating  gum-resins,  as  assafetida,  ajnmo- 
niac,  galbanum,  and  sagapenum,  constitute  another  category  of 
gentle  rubefiicients,  generally  used  in  the  form  of  plaster,  and  ap- 
plied in  chronic  pains  and  swellings  of  the  joints,  scrofulous  tumours, 
and  other  chronic  tumefactions,  occasionally  with  decided  effect  in 
promoting  absorption.  Officinal  preparations  of  these  substances, 
for  the  purposes  mentioned,  are  the  Assafetida  Plaster  (Emplastrum 
AssAFCETiD^,  ?7.  *S'.),  the  Ammoniac  Plaster  (Emplastrum  Ammo- 
NiACi,  U.  jS.),  and  Compound  G-albanum  Plaster  (Emplastrum  Gal- 
BANI  Compositum,  U.  S.),  the  last  of  which,  besides  galbanum, 
contains  turpentine  and  Burgundy  pitch. 

AcRiDS.  —  Still  another  category  of  rubefacients  consists  of 
various  acrid  substances,  used  commonly  for  different  purposes  inter- 
nally, but  applied  also  locally  for  their  irritant  effect.  The  most 
prominent  of  these  are  savine  and  mezereon.  These  are  most  fre- 
quently employed  externally  as  dressings  to  blistered  surfaces,  in 
order  to  keep  them  discharging,  which  they  do  effectually,  if  pos- 
sessed of  all  their  original  powers;  but,  as  found  in  the  shops,  they 
have  often  become  so  much  deteriorated  that  they  not  unfrequently 
fail.  They  are  used  in  the  form  of  cerates  or  ointments,  which  are 
officinal.  Savine  Cerate  (Ceratum  Sabine,  U.S.;  Unguentum 
Sabine,  Lond.,  Dub.)  is  made  by  incorporating  two  ounces  of  pow- 
dered savine  with  a  pound  of  resin  cerate ;  Mezereon  Ointment  (Un- 
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GUENTUM  Mezerei,  U.  S.)  by  digesting  bruised  mezereon  with  lard 
and  wax,  till  its  active  properties  are  extracted. 

Alcohol,  Ether,  and  Chloroform  are  also  locally  irritant,  and 
are  often  employed,  especially  the  first  two,  with  a  view  to  a  rube- 
facient impression  on  the  surface.  Alcohol  is  generally  applied  by 
friction,  in  the  form  of  heated  brandy.  Ether,  when  used  for  this 
purpose,  must  be  prevented  from  evaporating;  as  otherwise  it  would 
produce  the  opposite  effect  of  refrigeration  by  its  volatilization.  All 
these  substances,  though  treated  of  elsewhere,  are  mentioned  here, 
in  order  that  the  reader  may  have  presented  to  him  the  whole  class 
of  rubefacients  in  one  view. 

The  Ranunculi. — Different  s-pec\es  of  liatiunculus  possess  acrid 
properties,  which  render  them  applicable  to  the  purposes  of  the 
rubefacients  and  epispastics.  One  of  them,  H.  bulbosus,  has  been 
retained  in  the  secondary  list  of  the  U.S.  Pharmacopoeia;  but  all 
the  more  acrid  species  may  be  used.  They  are  commonly  known  by 
the  name  of  butter-cup,  from  the  character  of  their  handsome  yellow 
flowers.  Both  the  herb  and  bulb  or  cormus  may  be  employed. 
They  must  be  used  fresh,  as  they  lose  their  virtues  by  drying. 
Their  acrimony  is  also  dissipated  at  a  boiling  temperature.  Inter- 
nally, they  violently  irritate  the  stomach,  and  may  even  prove  fatal. 
Bruised  and  applied  to  the  skin,  they  often  excite  severe  inflamma- 
tion, and  sometimes  vesication;  but  there  is  great  difference  of  sus- 
ceptibility to  their  influence  in  different  individuals;  some  being 
little  affected,  while  others  are  acted  on  with  unexpected  violence. 
Sometimes  deep  ulcers  are  produced  in  the  latter  individuals.  These 
are  not,  therefore,  medicines  for  common  use;  but  every  physician 
practising  in  the  country  should  be  acquainted  with  their  properties; 
as  circumstances  may  occur  in  which  it  may  be  important  that  he 
should  avail  himself  of  them. 

Common  Nettle.  —  Another  plant  occasionally  used  advantage- 
ously as  a  rubefacient  is  the  common  nettle  or  Urtica  dioica,  an 
herbaceous  perennial,  indigenous  in  Europe,  but  naturalized  in  the 
United  States.  The  sharp  hairs  of  the  plant,  when  the  herb  is 
applied  to  the  skin,  especially  when  struck  upon  it  with  some  force, 
produce  a  severe  irritation,  attended  with  hard,  whitish  elevations, 
or  wheals,  very  much  resembling  the  eruption  denominated  urticaria, 
or  nettle-rash,  which  received  its  name  from  this  very  resemblance. 
The  remedy  may  sometimes  be  usefully  employed  in  cutaneous  torpor 
or  paralysis,  and  is  peculiarly  applicable  to  cases  of  retrocession  of 
cutaneous  eruptions.     I  have  seen  it  used,  with  apparent  benefit,  in 
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rousing  a  patient,  torpid  from  the  effects  of  a  poisonous'  dose  of 
opium.  Under  such  circumstances,  it  aids  other  measures,  in  sus- 
taining a  certain  amount  of  excitability  in  the  cerebral  centres, 
favourable  to  the  operation  of  emetics. 


IV.  AMMONIACAL  RUBEFACIENTS. 

I.  SOLUTION  OF  AMMONIA.— Liquor  Ammonij^.  U.S., 
Lond.,  Dub. — Ammonijs  Aqua.  Ed. 

This  is  prepared  by  receiving  into  a  certain  measure  of  water, 
contained  in  a  bottle,  the  gaseous  ammonia  proceeding  from  a  mix- 
ture of  fixed  quantities  of  muriate  of  ammonia  and  lime,  exposed 
to  heat.  The  muriatic  acid  reacts  with  the  lime,  forming  chloride  of 
calcium  and  water;  and  the  ammonia  passes  over  with  the  aqueous 
vapour,  and  is  condensed  in  the  water  of  the  bottle.  The  solution 
thus  obtained  being  too  strong,  distilled  water  is  added  so  as  to 
render  its  sp.  gr.  0,  960.  It  may  also  be  prepared  from  the  stronger 
solution  of  ammonia  (see  i^age  744)  by  simply  diluting  it  with  dis- 
tilled water  as  above. 

This  preparation,  when  pure,  is  a  solution  of  ammonia  in  water, 
but  is  apt  to  contain  some  carbonate,  the  presence  of  which  may  be 
known  by  the  production  of  a  precipitate  on  the  addition  of  lime- 
water.  It  is  colourless,  of  a  very  pungent  smell,  and  an  exceedingly 
acrid,  burning,  alkaline  taste ;  but  it  could  not  be  borne  in  the  mouth 
without  dilution. 

We  are  to  consider  the  preparation  here  simply  as  a  rubefacient. 
Applied  undiluted  to  the  skin,  it  produces  inflammation  with  redness, 
which,  with  a  sufl^cient  continuance  of  the  application,  would  advance 
to  vesication,  and  even  to  gangrene.  The  solution  is,  therefore, 
scarcely  ever  used  in  this  state;  but  generally  in  combination  with 
fixed  oil,  which  not  only  dilutes  it,  but  modifies  its  stimulant  prop- 
erties, by  combining  with  it  to  form  a  soap. 

Liniment  of  Ammonia,  or  Volatile  Liniment  (Linimentum  Am- 
monia, U.S.,  Lond.,  .Ed.,  Dub.),  is  the  form  in  which  ammonia  is 
probably  most  frequently  used  with  a  view  to  its  rubefacient  efiect. 
It  is  prepared  by  simj^ly  shaking  together,  in  a  bottle,  a  mixture  of 
one  fluidounce  of  solution  of  ammonia  and  two  of  olive  oil.  A  thick, 
yellowish-white  liquid  is  thus  obtained,  which  consists  of  a  soap  of 
ammonia,  partly  dissolved  and  partly  suspended  in  water.  It  is 
much  used  in  rheumatic  pains,  inflammation  of  the  throat,  and 
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catarrlial  affections,  especially  in  children.  Should  it  occasion  too 
much  inflammation,  it  may  be  further  diluted  with  oil.  It  may  be 
applied  as  a  lotion,  or  by  moistening  with  it  a  piece  of  flannel  to  be 
placed  in  contact  with  the  skin,  and  covered  so  as  to  prevent,  as 
much  as  may  be,  the  escape  of  the  gas,  which  may  prove  irritant  if 
inhaled. 

II.  COMPOUND  LINIMENT  OF  AMMONIA.  —  LiNIMENTUM 
Ammonle  Compositum.  Ed. 

This  is  an  ofEcinal  of  the  Edinburgh  College,  intended  to  afford 
the  means  of  obtaining,  at  pleasure,  a  powerful  rubefactive,  vesica- 
tory, or  even  caustic  effect  from  ammonia,  or  a  mild  rubefaction  only. 
It  consists  of  five  measures  of  stronger  solution  of  ammonia  (see  page 
744),  two  of  tincture  of  camphor,  and  one  of  spirit  of  rosemary.  A 
weaker  preparation,  directed  by  the  College,  is  made  by  adding 
three  parts  of  tincture  of  camphor  and  two  of  spirit  of  rosemary. 
These  are  mere  dilutions  of  the  stronger  solution  of  ammonia ;  the 
additions  having  no  other  special  effect  than  to  modify  the  odour. 
The  stronger  preparation  is  used  for  blistering  or  cauterization  (see 
page  745).  The  weaker  may  be  employed  as  a  powerful  and  very 
prompt  rubefacient.  Even  this  will  also  vesicate  or  cauterize  if  long 
applied.  But  used  as  a  lotion,  and  withdrawn  at  the  moment  that 
it  has  sufficiently  reddened  the  skin,  it  may  be  used  in  cases  where  a 
very  speedy  and  efficient  impression  is  required;  as  in  violent  inter- 
nal spasms,  intense  neuralgic  pains,  or  great  general  prostration. 
In  violent  cases  of  spinal  irritation,  it  may  be  applied  along  the 
spine  with  advantage. 

III.  CARBONATE  OF  AMMONIA. — AMirONiiE  CarbonAS. 
U.S.,  Ed. — Ammonia  Sesquicarbojstas.  Lond.,  Dub. 

This  has  been  already  treated  of,  in  reference  to  its  effects  on  the 
system  generally  (i.  570).  As  a  rubefacient  it  has  considerable 
energy,  and  is  sometimes  though  rarely  employed ;  the  liquid  pre- 
parations above  mentioned  being  preferred.  It  may  be  mixed  with 
three  or  four  parts  of  simple  ointment  or  lard,  and  rubbed  upon 
rheumatic  joints;  or,  incorporated  wnth  extract  of  belladonna,  in 
the  proportion  of  one  part  to  three  of  the  extract,  may  be  applied, 
by  means  of  suitable  dressings,  in  the  pains  of  rheumatism  and 
neuralgia. 

PoTASSA.  —  A  solution,  containing  two  drachms  of  hydrate  of 
potassa  in  four  fluidounces  of  water,  was  employed  by  the  late  Dr. 
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Hartsliovne,  of  Philadelphia,  as  a  powerful  rubefacient,  in  'tetanus, 
rubbed  along  the  whole  length  of  the  spine ;  care  being  taken  not 
to  produce  cauterization.  This  practice  has  been  imitated  by  many 
American  physicians. 


2.  Pustulating  Ruhefacients, 
I.  TARTRATE  OF  ANTIMONY  AND  POTASSA. 

ANTIMONII  ET  POTASS^  TARTRAS. 

Syn.  Tartar  Emetic. 

Local  Effects.  When  tartar  emetic,  in  the  state  of  solution,  oint- 
ment, or  plaster,  is  kept  for  some  time  in  contact  with  the  skin,  it 
produces  inflammation,  with  a  peculiar  and  quite  characteristic  erup- 
tion, which  gives  it,  under  certain  circumstances,  great  therapeutic 
value.  It  operates  with  much  greater  facility  in  some  persons  than 
others,  with,  so  far  as  appears,  the  same  delicacy  of  cuticle ;  so  that 
its  influence  is  properly  dynamic.  In  the  course  of  a  day  or  two, 
some  effect  is  generally  sensible.  An  increased  heat  is  felt  in  the 
part,  with  a  prickling  sensation,  and,  on  examination,  the  surface  is 
found  reddened,  with  numerous  redder  papulous  spots.  With  a  con- 
tinuance of  the  application,  there  is  an  increase  of  uneasiness;  and 
at  length  the  pain  becomes  so  severe  as  to  render  the  suspension  or 
removal  of  the  antimonial  necessary.  In  the  mean  time,  the  pimples 
have  been  converted  into  vesicles  or  pustules,  some  of  which  are  small 
and  hemispherical,  others  are  large,  from  half  an  inch  to  an  inch  in 
diameter,  flat,  with  a  dark  crust  in  the  centre,  and  a  surrounding 
inflamed  areola.  The  contents  of  the  pustules  are  false  membrane, 
and  a  sero-purulent  liquid.     They  are  very  painful. 

If  the  application  now  cease,  the  vesicles  dry  up,  and,  in  the  large 
pustules,  the  central  crust  gradually  extends  till  it  covers  the  whole 
surface,  and  at  length  falls  off",  leaving  the  skin  sound.  Sometimes 
the  pustules  are  only  few,  at  other  times  numerous.  Should  the  anti- 
monial be  continued,  the  eruption  becomes  gangrenous,  and  sloughs 
are  produced,  followed  by  ulcers.  In  some  systems,  disposed  to  ulcer- 
ation, this  condition  takes  place  even  from  the  ordinary  pustules. 
Hence  scars  are  not  unfrequently  left  behind;  and  a  surface,  which 
has  been  repeatedly  subjected  to  this  remedial  measure,  sometimes 
looks  as  though  it  had  been  scarred  with  smallpox.  Death  is  said  to 
have  occurred,  in  a  child  two  years  old,  from  the  local  eff"ects  of  tartar 
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emetic;  but  I  have  never  seen  what  I  should  considei*  even  as  an 
approach  to  danger.  If  applied  to  a  surface  denuded  of  the  cuticle, 
or  to  a  fresh  cut,  the  medicine  acts  very  promptly,  with  very  severe 
pains,  and  much  inflammation,  which  is  liable  to  end  in  a  slough. 

Sometimes,  though  rarely,  I  have  known  tartar  emetic,  applied  in 
this  way,  to  produce  so  much  nausea  and  vomiting  as  to  forbid  its 
continuance. 

Therajieutic  Application.  Therapeutically,  pustulation  by  tartar 
emetic  is  indicated  mainly  on  the  principle  of  revulsion.  It  is  rarely 
resorted  to  in  cases  requiring  a  prompt  impression,  or  as  a  stimulant 
to  the  system.  But  in  chronic  affections  of  all  kinds,  and  especially 
those  of  an  unusually  obstinate  character,  in  which  revulsion  towards 
the  surface  is  required,  the  remedy  may  be  employed.  It  sometimes 
appears  to  produce  curative  effects,  which  cannot  be  obtained  from 
blisters.  This  may  result  either  from  the  depth  of  the  impression  on 
the  skin,  calling  relations  into  play  which  may  not  exist,  in  the  same 
degree,  between  the  surface  of  the  skin  and  interior  parts  ;  or  from 
some  peculiar  influence  which  a  pustular  eruption  may  exercise,  dif- 
ferent from  that  of  simple  diffused  inflammation,  upon  the  nervous 
centres. 

It  is  frequently  resorted  to  in  chronic  hroncJiitis,  pleuritis,  and 
pericarditis,  and  sometimes  as  an  application  to  the  shaved  scalp  in 
chronic  meningitis,  threatening  serious  consequences.  But  the  most 
frequent  use  of  it  has  been  in  cases  of  spinal  irritation,  with  great 
tenderness  on  pressure  upon  one  or  more  of  the  spinous  processes, 
and  disorder  in  the  functions  supplied  with  nervous  influence  from  the 
spinal  marrow,  as  of  the  stomach,  bowels,  lungs,  and  heart.  These 
affections  occur  most  frequently  in  hysterical  women ;  but  they  are 
by  no  means  confined  to  this  class  of  patients,  and  may  be  occasionally 
noticed  in  men.  Violent  dyspnoea,  palpitation  of  the  heart,  gastric 
and  enteric  pain  or  spasm,  and  excessive  sickness  of  stomach,  are  not 
unfrequent  symptoms.  These  will  generally  yield  promptly  to  a  few 
cups  or  leeches,  applied  near  the  tender  portion  of  the  spinal  marrow; 
but  if  these  fail,  or  if  the  affection  frequently  recur,  recourse  can  be 
had  to  tartar  emetic;  and  it  will  not  only  often  afford  temporary  re- 
lief, but  will  sometimes  effect  permanent  cures,  especially  if  its  influ- 
ence be  long  sustained,  and  the  complaint  do  not  depend  on  disease 
or  malposition  of  the  uterus. 

3Iode  of  Application.  A  saturated  solution  may  be  applied,  either 
in  the  way  of  lotion,  or  by  means  of  compresses  of  linen  kept  moist- 
ened with  it.     Such  a  solution  may  be  made  by  dissolving  two  scru- 
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pies  of  the  salt  in  a  fluidounce  of  boiling  water,  and  allowing  the 
liquid  to  cool.     The  ointment  is  more  frequently  used. 

Antimonial  Ointment  (Unguentum  Antimonii,  C/'./S'.)  is  prepared, 
according  to  the  U.  S.  Pharmacopoeia,  by  thoroughly  incorporating 
two  drachms  of  tartar  emetic  with  an  ounce  of  lard.  The  direction 
is  important,  first  to  rub  the  salt  with  a  little  of  the  lard,  and  after- 
wards with  the  whole.  A  more  uniform  mixture  is  thus  prepared. 
The  proportion  may  be  lessened  to  one  or  increased  to  three  drachms, 
according  to  the  degree  of  effect  desired,  or  the  susceptibility  of  the 
patient.  From  half  a  drachm  to  a  drachm  of  the  ointment  may  be 
rubbed  thoroughly  upon  the  skin,  twice  or  more  frequently  in  the 
twenty-four  hours;  or  the  ointment  may  be  applied  spread  on  linen; 
or,  what  is  still  more  effectual,  the  two  methods  may  be  combined. 

A  Tartar  Emetic  Plaster  may  be  prepared  by  sprinkling  the  salt, 
very  finely  powdered,  upon  the  surface  of  a  recently  spread  Bur- 
gundy pitch  plaster,  so  as  to  cover  the  surface,  yet  not  prevent  its 
adhesion.  It  may  be  pressed  gently  into  the  substance  of  the  plaster 
by  a  roller.  An  advantage  of  this  mode  of  application  is  that  it 
requires  no  attention,  except  merely  to  watch  the  effects  of  the 
plaster,  and  to  see  that  it  is  removed  in  due  time.  The  slight 
serous  discharge  which  it  excites  at  the  commencement  of  its  action 
may  dissolve  the  salt,  and  thus  hasten  its  characteristic  effect. 

Care  should  be  taken  that  the  part,  upon  which  the  plaster  or 
any  other  preparation  is  applied,  should  be  free  from  wounds  or 
abrasion.  For  example,  after  cupping  or  leeching,  time,  as  a  general 
rule,  should  be  allowed  for  the  wounds  to  heal.  In  cases  of  great 
emergency,  however,  this  caution  may  be  overlooked  for  the  sake  of 
a  prompt  effect;  but  the  patient  should  be  watched  carefully,  in 
order  to  prevent  sloughing. 

II.   CROTON  OIL. 
OLEUM  TIGLIL 

For  an  account  of  the  source,  properties,  composition,  and  cathar- 
tic effects  of  croton  oil,  see  i^age  570.  We  are  here  to  consider  it  as 
an  external  remedy. 

Local  Effects.  When  croton  oil  is  rubbed  on  the  skin,  or  simply 
kept  in  contact  with  it,  after  a  considerable  time,  sometimes  sooner, 
sometimes  later,  but  generally  in  the  course  of  a  day  or  two,  it  pro- 
duces a  diffused  redness  of  the  surface,  which  is  attended,  almost 
VOL.  II. — 49 


770  LOCAL    REMEDIES.  [PART  II. 

from  the  beginning,  with  a  countless  crop  of  minute  eczematous  vesi- 
cles. These  increase,  become  pustular,  run  together,  and  at  length, 
if  the  application  be  continued,  form  one  complete  pustulated  surface, 
with  considerable  swelling.  Upon  a  cessation  of  the  application,  the 
inflammation  abates,  and  the  pustules  soon  form  crusts,  which  after 
a  time  fall  off",  leaving  the  surface  somewhat  discoloured,  but  not 
otherwise  deranged.  But  the  difference  of  susceptibility  to  the  effects 
of  croton  oil  is  very  remarkable,  and  much  more  striking  even  than 
in  the  case  of  tartar  emetic.  I  have  seen  persons  whose  skins  I 
could  scarcely  affect  with  the  oil  by  the  most  diligent  efforts;  and  I 
have  repeatedly  seen  others,  in  which  it  has  acted  with  extraordinary 
violence,  causing  intense  inflammation  in  the  seat  of  application, 
and  sometimes  even  far  beyond  it.  In  several  instances,  I  have 
seen  the  face  and  eyes  violently  inflamed  from  croton  oil  rubbed  on 
the  back;  and,  though  it  is  probable  that  the  fingers  of  the  patient 
may  have  conveyed  it  from  one  point  to  the  other,  I  have  been 
unable  to  trace  the  connection. 

Therapeutic  Application.  The  oil  may  be  used  as  a  revulsive 
agent,  whenever  the  case  is  so  far  chronic  in  its  character  as  to  admit 
of  a  slow  operation  in  the  remedy.  Several  days  must  be  allowed 
for  the  production  of  its  full  effect.  It  is  generally  used  in  chronic 
internal  inflammations,  particularly  the  pectoral,  in  rheumatic  and 
scrofulous  swellings,  and  in  other  indolent  tumefactions.  The  par- 
ticular affection  in  which  I  have  derived  most  advantage  from  it  is 
chronic  laryngitis,  in  which,  if  properly  applied,  it  is  probably  as 
effectual  as  tartar  emetic  or  repeated  blistering,  and  on  the  whole 
more  convenient. 

Croton  oil  would  seem  to  be  strongly  indicated  in  cases  of  internal 
disease,  which  has  followed  the  disappearance  of  an  eruption  upon 
the  surface.  There  may  be  peculiar  relations  between  eruptive  cuta- 
neous affections  and  the  constitution  generally,  diff"ering  from  those 
of  simple  diffused  inflammation ;  and  it  is,  therefore,  not  impossible 
that  disorder,  resulting  from  or  connected  with  the  disappearance  of 
an  eruption,  may  be  relieved  by  the  artificial  production  of  another 
eruption,  where  the  inflammation  of  a  simple  rubefacient  or  blister 
might  fail.  Upon  the  same  principle,  the  oil  may  be  used  in  internal 
irritations  which  may  be  supposed  to  depend  upon  constitutional 
causes,  ordinarily  giving  rise  to  a  cutaneous  eruption.  Thus,  patients 
sometimes  complain  of  great  gastric  uneasiness,  and  various  internal 
distress,  perhaps  dyspnoea,  perhaps  cardiac  disturbance,  which  have 
come  rather  suddenly  upon  them,  and  for  which  they  cannot  account. 
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At  length  an  eruption  occurs,  urticaria  for  example,  and  tliey  are 
completely  relieved  of  their  internal  sufferings.  "Whenever  symptoms 
of  this  kind,  of  some  duration,  suggest  to  the  practitioner  such  a 
connection  with  an  eruptive  tendency,  there  is  a  fair  indication  for 
the  use  of  croton  oil.  It  is  preferable  to  tartar  emetic,  for  meeting 
this  indication,  because  less  severe,  and  because  it  can  be  extended 
over  a  wider  surface,  and  thus  bring  a  greater  degree  of  this  par- 
ticular eruptive  influence  into  operation.  The  proper  place  for  ap- 
plying the  oil,  if  there  has  been  an  eruption,  would  be  its  former 
seat;  if  none,  the  outside  of  the  arm  above  the  elbow, 

3Iethod  of  Application.  It  is  always  proper,  when  the  peculiar 
susceptibilities  of  the  patient  are  not  known,  to  begin  with  a  mixture 
of  one  part  of  the  croton  oil  with  four  parts  of  olive  or  almond  oil. 
If  this  should  not  act,  the  strength  may  be  gradually  increased, 
until,  if  found  necessary,  the  undiluted  oil  may  be  employed.  Some- 
times the  weakest  acts  energetically,  and,  in  other  cases,  the  strongest 
scarcely  at  all.  The  oil  should  be  applied  by  friction,  once,  twice,  or 
three  times  daily,  according  to  the  urgency  of  the  case,  and  the  pecu- 
liar susceptibility ;  and  in  the  mean  time  a  piece  of  flannel  saturated 
with  it  may  be  kept  in  contact  with  the  surface.  When  the  full  effect 
has  been  produced,  the  oil  must  be  suspended;  but,  in  order  to  sus- 
tain its  influence,  and  it  often  ought  to  be  sustained  for  months,  the 
oil  must  be  frequently  reapplied.  In  the  intervals,  the  surface  may 
be  dressed  with  simple  cerate,  or,  if  very  much  irritated,  with  cold 
cream  (unguentum  aquse  rosee). 
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CnL..A.SS    III. 
ESCHAROTICS. 

These  are  agents  -wliich,  applied  to  any  portion  of  the  body,  de- 
stroy the  life  of  the  part  with  which  they  are  in  contact,  and  pro- 
duce a  slough. 

They  operate  either  dynamically,  by  an  influence  directly  on  the 
vitality  of  the  part,  or  chemically,  by  decomposing  the  tissues 
affected.  In  the  former  case  they  produce  disorganization  by  first 
destroying  life;  in  the  latter  they  destroy  life  by  producing  dis- 
organization. 

They  are  employed  1.  to  form  issues;  2.  to  produce  superficial 
ulceration  and  suppuration;  3.  to  alter  the  action  of  diseased  sur- 
faces, by  removing  a  layer  of  the  tissue  in  which  it  is  seated;  4.  to 
promote  the  healing  of  ulcers,  by  forming  a  covering  impervious  to 
the  air;  5.  to  remove  fungous  granulations,  and  other  morbid 
growths,  as  carcinomatous  tumours,  etc. ;  6.  to  open  abscesses ;  and 
7.  to  decompose  and  render  inert  the  noxious  matter  in  poisoned 
wounds. 

Of  these  effects,  all  but  the  first  two  are  local.  But  the  produc- 
tion of  issues  and  superficial  suppurating  surfaces,  has  for  its  aim 
certain  favourable  influences  on  the  system,  or  on  parts  distinct 
from  the  one  affected,  which  require  notice  in  this  place.  The  con- 
sideration of  the  local  effects  will  fall  most  conveniently  under  the 
several  agents  producing  them. 

Issues.  These  are  running  sores,  made  either  by  the  knife  or 
caustic  substances,  and  afterwards  kept  open,  generally  by  means  of 
small  round  bodies  called  issue  peas.  In  forming  them,  an  incision 
is  made  through  the  skin,  into  which  a  pledget  of  lint  is  first  intro- 
duced, and  afterwards,  when  suppuration  has  been  established,  the 
little  bodies  referred  to.  The  mode  in  which  issues  are  produced  by 
caustic  agents,  will  be  described  along  with  the  agents  themselves. 
Setons,  which  consist  of  a  slender  skein  of  silk  or  cotton  threads, 
passed  by  means  of  a  needle  through  the  cellular  tissue  beneath  the 
skin,  and  allowed  to  remain  so  as  to  keep  up  a  suppurative  discharge, 
act  precisely  on  the  same  principles  as  issues.    So  also  do  the  super- 
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jicial  suppurating  surfaces  just  alluded  to,  as  one  of  the  effects  of 
escharotics. 

Principles  on  which  Issues  Operate.  These  various  agencies  cor- 
respond with  the  epispastics  in  two  of  their  principles  of  therapeutic 
action;  those,  namely,  of  revulsion  and  depletion.  The  other  pur- 
poses of  that  class  of  medicines,  they  are  in  general  calculated  to 
fulfil  but  imperfectly,  if  at  all.  As  revulsive  agents,  however,  they 
have  considerable  power,  and,  though  less  energetic  than  blisters  for 
a  short  period,  have  the  advantage  of  a  long  continued  and  steady 
impression,  which  renders  them  sometimes  even  more  effective  in  very 
chronic  cases.  As  depleting  remedies,  they  are  also,  in  the  long  run, 
more  effectual  than  blisters,  unless  these  are  made  to  imitate  issues 
by  being  kept  steadily  suppurating;  because  the  amount  of  organic 
matter  in  pus  is  vastly  greater  than  in  simple  serous  effusion. 

Therapeutic  Application  of  Issues.  The  most  important  use  of 
issues  is  in  the  cure  of  obstinate  chronic  inflammation.  It  is  in 
scrofulous  affections  of  this  kind,  that  they  are  employed  most  com- 
monly, and  with  greatest  relative  success;  and  especially  in  disease 
of  the  spinal  column,  threatening  lumbar  or  psoas  abscess.  But  they 
may  be  used  also  in  chronic  inflammation  of  the  larger  joints,  in  pec- 
toral inflammations  of  obstinate  character,  in  chronic  meningitis  and 
cerebritis ;  and,  indeed,  in  all  cases  of  this  nature,  wherever  seated, 
when  the  affection  is  of  limited  extent,  and  feeble  in  its  grade  of 
action,  but  extremely  persistent. 

Another  purpose  which  issues  are  calculated  to  fulfil,  is  to  serve  as 
a  point  of  afilux,  or  as  a  drain  for  morbid  tendencies,  in  certain  cases 
of  constitutional  disorder,  in  which  there  is  a  disposition  to  serious  or 
very  troublesome  local  irritation,  whether  internal  or  external,  as  in 
gouty,  rheumatic,  scrofulous,  and  eruptive  diseases.  They  may  thus 
ward  off,  or  alleviate  an  anticipated  and  customary  attack. 

A  third  application  of  issues  is  to  cases  in  which  it  is  deemed 
advisable  to  check  some  long  continued  and  habitual  discharge,  as 
the  hemorrhoidal  flux  for  example,  or  to  heal  some  old  and  extensive 
ulcer  to  which  the  system  may  have  become  accustomed,  or  to  similar 
cases  in  which  such  discharges  have  already  been  arrested,  or  such 
ulcers  closed.  The  object  of  the  issue  is  here  obviously  the  same  as 
in  the  preceding  application  of  the  remedy;  namely,  to  serve  as  a 
local  point  of  afflux,  or  a  drain  for  the  morbid  tendencies  or  material, 
or  the  accumulated  blood,  which  may  result  from  the  cessation  of  the 
habitual  disease. 

The  position  of  the  issue  must  of  course  be  regulated  by  the  sc 
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of  the  disease,  and  the  special  object  aimed  at.  Generally  speaking, 
in  cases  of  chronic  inflammation,  it  should  be  established  as  near 
the  seat  of  the  aifection  as  possible.  Thus,  in  disease  of  the  spine, 
an  issue  should  be  made  on  each  side  of  the  column;  in  obstinate 
sciatica,  behind  the  large  trochanter;  in  affections  of  the  chest,  on 
parts  of  the  breast  or  back  corresponding  with  them;  and,  in  menin- 
geal disease,  either  on  the  scalp,  or  at  the  nape  of  the  neck,  as  the 
seat  of  the  disorder  may  be  in  the  upper  part  of  the  brain,  or  at  its 
base.  But  when  the  object  is  to  afiect  the  system  generally,  and 
serve  as  an  outlet  for  morbid  tendencies,  the  issue  should  be  made 
upon  the  extremities ;  either  on  the  arm  below  the  insertion  of  the 
deltoid,  on  the  inside  of  the  thigh  some  inches  above  the  inner  con- 
dyle, or  on  the  upper  and  inner  part  of  the  leg. 

HEAT  AS  AN  ESCHAROTIC. 

Heat,  in  a  certain  degree  of  intensity  and  duration,  destroys  the 
life  of  the  part  on  which  it  acts.  When  it  produces  this  eflFect  directly, 
as  it  almost  always  does,  it  operates  by  altering  the  chemical  affini- 
ties of  the  constituents  of  the  tissue,  and  disposing  them  to  form  new 
combinations.  The  force  of  the  affinities  previously  in  operation,  and 
the  vital  resistance  are  at  once  overcome,  and  decomposition  takes 
place,  with  a  consequent  loss  of  life  in  the  part. 

But  heat  may  also  operate  dynamically  as  an  escharotic.  Without 
immediately  destroying  life,  it  may  produce  an  amount  of  inflamma- 
tion greater  than  the  vitality  of  the  part  can  withstand;  and  gan- 
grene follows  as  a  direct  result  of  the  inflammation,  and  a  secondary 
effect  of  the  heat.  It  is  never,  however,  practically  employed  with 
this  intention.  The  effect  is  always  uncertain;  and  the  operation 
would  be  much  more  painful  than  that  which  aims  at  the  immediate 
death  of  the  part;  as  sensibility  is  lost  with  life,  and  the  pain  soon 
ceases.  Indeed,  under  the  operation  of  an  exceedingly  intense  heat, 
pain  is  sometimes  scarcely  felt.  A  workman  in  a  furnace,  while  lading 
out  melted  iron,  slipped,  and  allowed  the  contents  of  the  ladle  to  fall 
into  his  shoe.  The  liquid  metal  surrounded  his  foot,  and  formed  a 
sort  of  casing  about  it.  Nevertheless,  without  appearing  to  suffer 
greatly,  he  walked  unaided  to  his  house,  at  a  considerable  distance. 
The  whole  surface  of  the  foot  was  of  course  charred ;  but  the  action 
had  been  so  instantaneous  and  intense,  that  sensibility  was  lost  almost 
before  there  had  been  time  for  sensation. 

Many  different  modes  of  applying  heat,  with  a  view  to  its  escha- 
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rotic  effect,  have  been  employed ;  but  only  three  are  now  in  use ; 
namely,  the  actual  cautery,  moxa,  and  galvanism. 

1.  THE  ACTUAL  CAUTERY.  This  term  is  applied  to  a  metal- 
lic body,  heated  suflBciently  to  enable  it  to  destroy  the  life  of  the  part 
with  which  it  may  be  brought  into  contact.  Iron  or  steel  is  usually 
employed.  The  metallic  instrument  used  is  of  various  forms;  but 
consists  generally  of  a  long  stem,  which  serves  for  a  handle,  and  of 
a  thicker  terminal  expansion,  which  is  the  part  heated.  The  latter 
is  of  different  shapes  to  meet  special  purposes,  conical  with  the  point 
truncated,  flat  and  circular  or  oval,  hexagonal,  etc.  It  may  be  heated 
to  the  temperature  of  boiling  water,  to  dull  redness,  to  full  redness, 
or  to  whiteness  or  incandescence. 

The  actual  cautery  has  been  used  for  most,  if  not  for  all  the  pur- 
poses of  escharotics  in  general,  and  for  some  to  which  the  other 
articles  of  the  class  are  less  applicable  or  quite  inadequate;  as  for 
arresting  hemorrhage  in  parts  where  the  ligature  cannot  be  applied, 
and  ordinary  styptics  have  proved  unavailing,  for  cauterizing  indo- 
lent carious  ulcers  in  deep-lying  bones,  and  for  destroying  tumours 
in  parts  inaccessible  to  the  knife,  as  in  the  antrum.  It  has  also  been 
particularly  recommended  in  callous  fistulous  sores,  and  poisoned 
wounds;  and  is  said  by  M.  Guersant  to  be  the  most  efficient  agent 
in  the  cure  of  prolapsus  of  the  rectum.  [Craz.  des  Hop.,  No.  xiii.) 
Even  in  the  formation  of  issues  and  ulcerated  surfaces,  its  advo- 
cates claim  for  it  a  superiority  over  caustic  potassa,  on  the  grounds 
that  its  pain,  though  severe  for  an  instant,  is  of  shorter  duration, 
that  the  slough  separates  more  speedily,  leaving  a  stronger  disposi- 
tion to  copious  suppuration  behind  it,  and  that,  as  it  destroys  the 
parts  which  it  touches,  and  only  these,  it  is  easier  to  regulate  the 
precise  limits  of  the  escharotic  effect.  The  heat  radiating  through 
the  surrounding  tissues  sets  up  in  them  an  inflammatory  excitement, 
which  both  produces  the  local  effects  just  referred  to,  and  brings  the 
system  into  a  sympathy,  which  may  sometimes  be  beneficial. 

For  producing  a  considerable  or  deep  slough,  the  instrument  should 
be  at  a  white  heat  or  incandescent,  should  be  applied  with  some  force 
to  the  part,  and  should  not  be  allowed  to  remain  in  contact  with  it 
longer  than  7  or  8  seconds  at  furthest.  Should  more  effect  than  is 
thus  produced  be  required,  the  first  instrument  should  be  immediately 
followed  by  a  second,  and  this  sometimes  by  a  third.  To  protect 
the  neighbouring  parts,  they  may  be  covered  by  a  thick  compress  or 
piece  of  pasteboard,  previously  steeped  in  a  solution  of  common  salt. 
It  is  generally  advisable  to  make  an  incision  in  the  skin  with  a  bis- 
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toury,  before  the  application  of  the  instrument,  in  order  to  produce 
a  deeper  impression.  [Marjolin  et  OUivier,  Diet,  de  Mdd.,  vii.  53.) 

In  producing  mere  superficial  ulcers,  the  truncated  point  or  edge 
of  the  instrument,  now  only  at  full  redness,  may  be  drawn  rapidly 
and  lightly  in  parallel  lines  over  the  surface;  and  the  same  operation 
may  be  repeated,  if  the  first  effect  should  not  be  sufficient.  Inflam- 
mation with  swelling  occurs,  the  sloughs  spread  and  separate,  profuse 
suppuration  takes  place,  and  the  parts  heal  in  two  or  three  weeks, 
leaving  slight  cicatrices,  which  are  ultimately  nearly  obliterated.  This 
remedy,  which  is  called  t7'anscurrent  cauterization  by  the  French, 
has  been  strongly  recommended  in  obstinate  chronic  inflammation  of 
the  larger  joints,  of  a  rheumatic  or  scrofulous  character,  in  chronic 
synovitis,  and  in  neuralgic  affections.  (Ibid.)  M.  Faure  advises  it 
also  in  asphyxia;  the  application  being  made  to  the  upper  and  lateral 
part  of  the  chest.  {Jiled.  Times  and  Gaz.,  Dec.  1855,  p.  628.) 

Another  method  of  superficial  cauterization  is  by  means  of  metal- 
lic plates,  of  a  size  corresponding  with  the  extent  of  effect  desired, 
■which  are  introduced  for  five  minutes  into  boiling  water,  or  salt 
water  which  boils  at  a  higher  temperature,  and,  having  thus  acquired 
the  heat  of  the  liquid,  are  applied  with  pressure  to  the  surface  for  a 
period  of  about  ten  seconds.  This  time  is  usually  sufficient  to  secure 
a  superficial  slough.  The  same  instrument  may  be  used  for  vesi- 
cating, by  covering  the  surface  with  a  piece  of  dry  silk,  previously 
to  the  application  of  the  heated  plate.  Rubefaction  is  thus  produced, 
which  is  in  a  short  time  followed  by  a  blister.  If  it  be  desired  sim- 
ply to  redden  without  vesicating,  the  period  of  application  must  be 
only  momentary. 
2.  MOXA. 

This  name  is  given  to  small  bodies  composed  of  very  combustible 
matter,  which  are  burned  in  contact  with  the  skin.  The  remedy  has 
been  in  use  from  time  immemorial  in  China  and  Japan,  whence  it 
was  carried  to  Europe  by  the  Portuguese.  Brought  into  extraor- 
dinary credit,  some  years  since,  by  the  countenance  of  Larrey  and 
others,  it  has  since  declined  much  in  popularity,  and  is  now,  I  believe, 
comparatively  little  used,  though  no  doubt  susceptible  of  occasional 
beneficial  application. 

Moxa  is  in  the  form  of  cones  or  cylinders,  which  are  made  of 
various  material.  Perhaps  the  kind  most  used  consists  of  cylinders 
of  cotton  impregnated  with  nitre,  and  inclosed  in  linen  or  silk.  The 
advantage  of  this  substance  is  that,  after  having  been  set  on  fire,  it 
will  continue  to  burn  spontaneously,  without  the  necessity  of  being 
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blown  upon,  bj  a  pair  of  bellows  or  otherwise,  to  support  the  com- 
bustion. For  the  precise  mode  of  preparing  this  and  other  forms  of 
moxa,  the  reader  is  referred  to  the  U.  S.  Dispensatory. 

Moxa  may  be  so  used  as  to  produce  either  a  rubefacient,  vesica- 
tory, or  escharotic  effect,  according  to  the  extent  to  which  the  com- 
bustion is  permitted  to  proceed,  and  acts  therapeutically  upon  the 
same  principles  as  those  which  govern  these  several  classes  respec- 
tively. It  is,  however,  in  general  so  applied  as  to  form  an  eschar. 
The  complaints  in  which  it  has  been  most  employed  are  obstinate 
neuralgia;  chronic  inflammation  of  the  spine  and  hip,  and  other  ob- 
stinate scrofulous  and  rheumatic  affections;  paralytic  diseases,  as 
amaurosis,  deafness,  loss  of  taste,  muscular  palsy,  etc. ;  and  chronic 
internal  inflammations,  as  of  the  bronchia,  pleura,  liver,  and  spleen. 
But  it  may  be  used  whenever  a  strong  and  sustained  revulsive 
impression  is  indicated,  and  no  danger  exists  of  local  injury  from 
the  application.  Wherever  the  skin  has  beneath  it  little  cellular  or 
adipose  tissue,  and  lies  immediately  over  bone,  tendons,  or  cartilage, 
it  should  be  avoided;  as  over  the  cranium  where  protected  only  by 
the  periosteum  and  skin;  the  eyelids,  nose,  and  ears;  the  larynx 
and  trachea;  the  spinous  processes  of  the  vertebrae;  the  projecting 
parts  of  joints ;  or  near  the  tendons  of  the  wrist,  ankle,  hands,  and 
feet.  It  should  not  be  applied  over  the  mamma  or  testicle,  along 
the  spermatic  cord,  or  in  positions  in  which  it  might  endanger  an 
opening  into  the  joints. 

The  cylinder  used  may  be  from  half  an  inch  to  an  inch  in  diameter, 
and  at  most  an  inch  high.  One  end  of  it  being  set  on  fire,  the  other 
is  placed  on  the  skin,  and  held  there  by  means  of  a  pair  of  forceps 
or  otherwise.  In  order  to  avoid  injury  of  surrounding  parts,  they 
may  be  covered  with  moistened  pasteboard  or  a  compress  of  linen, 
with  a  hole  cut  in  the  centre  so  as  to  fit  the  cylinder.  If  necessary, 
the  combustion  may  be  supported  by  blowing  on  it  with  the  breath 
through  a  tube,  or  by  a  pair  of  bellows. 

The  sensation  excited  by  it  differs  from  that  of  the  red  hot  or 
incandescent  iron,  in  being  slight  at  first,  and  gradually  increasing 
in  intensity,  till  it  becomes  exceedingly  severe;  while,  from  the 
latter  cause,  it  is  severest  at  first  and  gradually  declines.  If  a  rube- 
facient impression  only  is  desired,  the  moxa  may  be  allowed  to  burn 
for  a  short  time  only;  if  a  full  effect,  to  burn  till  it  is  consumed. 
The  extent  and  depth  of  the  eschar  will  of  course  be  proportionate 
to  the  size  of  the  cylinder,  and  the  amount  and  nature  of  the  material 
contained  in  it.     The  skin  beneath  the  moxa  is  left  yellowish,  dry, 
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and  hard,  with  an  areola  of  redness  around  it,  which,  however,  soon 
disappears.  Several  days  usually  elapse  before  the  eschar  begins  to 
be  detached.  Its  beneficial  effects  depend  mainly  on  the  suppura- 
tion of  the  resulting  ulcer,  which,  if  thought  desirable,  may  be  kept 
up  by  issue  peas. 

3.  ELECTRICAL  or  GALVANIC  CAUTERIZATION. 

The  continued  current  from  a  galvanic  pile  or  battery,  with  large 
plates,  is  capable  of  producing  a  high  degree  of  heat  more  rapidly, 
perhaps,  than  any  other  agency;  bringing,  for  example,  a  plati- 
num wire  to  a  white  heat  almost  instantaneously  when  it  connects 
the  poles.  By  interrupting  the  connection,  the  heating  effect  may 
be  made  to  cease  as  rapidly  as  it  was  produced.  It  is  obvious  that 
such  a  power  is  capable  of  being  very  efficaciously  employed  for  sur- 
gical purposes;  whenever,  in  fact,  it  may  be  desirable  to  bring  im- 
mediately to  bear  upon  any  accessible  part  of  the  body  a  cauter- 
izing heat,  limited  in  its  application,  sustainable  for  any  length  of 
time  at  the  pleasure  of  the  operator,  and  ceasing  immediately  at  his 
will.  It  is  simply  by  the  heat  developed,  and  through  no  peculiar 
influence,  that  the  galvanic  current  acts ;  so  that  we  may  properly 
rank  this  agency  among  the  means  of  employing  heat  as  an  escha- 
rotic. 

Though  the  idea  of  applying  galvanism  to  the  purposes  of  a 
caustic  appears  to  have  occurred  as  early  as  the  year  1836,  if  not 
earlier,  yet  it  Avas  not  till  1843  that  the  conception  was  carried  prac- 
tically into  efi'ect.  In  the  latter  year.  Herder,  of  Vienna,  at  the 
suggestion  of  Prof.  Steinheil,  of  Munich,  used  the  galvanic  current 
for  cauterizing  the  pulp  of  the  teeth;  and  the  same  thing  was  soon 
afterwards  done  by  M.  Louyet,  of  Belgium.  Somewhat  later,  a 
Russian  surgeon,  by  the  name  of  Gustavus  Crussell,  gave  greater 
extension  to  the  measure,  employing  it  for  the  removal  of  tumours, 
and  for  other  surgical  purposes.  The  new  mode  of  cauterization 
was  afterwards  resorted  to  by  various  operators,  both  dentists  and 
surgeons,  in  England  and  France ;  but  to  Professor  Middeldorpff,  of 
Munich,  is  due  the  credit  of  having  introduced  the  measure  more 
fully  to  general  notice,  and  given  an  ample  account  of  the  pur- 
poses it  is  capable  of  fulfilling,  and  the  various  methods  of  using  it 
most  advantageously.  Space  can  here  be  afforded  only  for  a  general 
sketch  of  the  subject;  for  details,  I  must  be  content  with  referring  to 
the  published  statements  of  Middeldorpff.* 

*  An  excellent  abstract  of  Prof.  MiddeldorpflF's  paper,  by  Dr.  Axenfeld,  is  con- 
tained in  the  Archives  Generahs  for  August,  October,  and  December,  1855  (5e  s6r., 
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For  producing  the  requisite  galvanic  current,  Middeldorpff  pre- 
fers the  battery  of  Grove,  next  to  this  Sturgeon's,  and  next  Daniel's. 
The  cauterizing  instrument  is  generally  a  platinum  wire,  with  various 
accessaries  for  its  convenient  application.  For  certain  purposes  a 
piece  of  platinum  foil  may  be  preferred.  These,  heated  to  white- 
ness by  the  passage  of  the  current  through  them,  at  the  moment  of 
the  connection  of  the  poles,  cauterize  the  part  with  which  they  come 
in  contact  more  or  less  extensively,  according  to  the  continuance  of 
the  process;  and  all  the  advantageous  eifects  follow  which  are  to  be 
obtained  by  means  of  the  actual  cautery.  By  the  use  of  the  wire 
fistulous  passages  may  be  brought  to  a  healing  condition,  fistulas  laid 
open,  strictures  of  the  natural  passages  removed,  abscesses  opened, 
tumours,  especially  those  with  foot-stalks,  extirpated,  the  neck  of  the 
uterus  cauterized,  the  effects  of  a  seton  obtained,  etc.  By  means  of 
the  plate  of  platinum  foil,  surfaces  more  or  less  extensive  may  be 
superficially  cauterized,  as  in  the  fauces,  vagina,  rectum,  etc. 

The  special  advantages  of  this  method  of  cauterization  are  1.  its 
rapidity  and  energy ;  2.  the  exact  limitation  of  its  effects ;  3.  the 
facility  which  it  oflTers  of  operating  on  deep-seated  parts;  4.  the  com- 
paratively slight  mental  disturbance,  the  instrument  being  introduced 
cold,  and  heated  by  an  invisible  agency ;  5.  the  production  of  healthy 
granulations ;  and  6.  the  absence  of  hemorrhage. 

Therapeutic  Applications.  One  of  the  best  therapeutic  applica- 
tions of  this  measure  is  to  the  suppression  of  hemorrhage  from  deep- 
seated  parts,  which  cannot  be  so  conveniently  reached  by  the  ordi- 
nary actual  cautery ;  as  from  the  fauces,  the  deeper  parts  of  the 
pharynx,  the  frontal  and  maxillary  sinuses  when  open,  the  nostrils, 
the  rectum,  uterus,  and  vagina.  It  is  also  efi'ectual  in  the  hemorrhage 
from  leech-bites. 

In  neuralgia,  seated  in  various  parts  of  the  body,  it  has  been  found 
serviceable  by  being  brought  to  bear  immediately  upon  the  diseased 
nerve ;  as,  for  example,  sometimes  in  facial  neuralgia  by  destroying 
the  nerves  of  decayed  teeth.  Palsy  has  been  benefited  by  the  stim- 
ulus extended  to  the  affected  muscle  by  the  cauterization  over  it. 
The  measure  has  proved  effectual  in  checking  gangrene,  and  fre- 

Yi.  pp.  145,  444,  and  706);  and  the  reader  will  also  find  a  notice  of  its  contents, 
■with  figures  of  the  instruments  employed,  by  Dr.  A.  Coolidge,  in  the  Boston  Medical 
and  Surgical  Journal  for  November  22d,  185.5,  page  342.  BecquereW s  vfork  on  the 
Applications  of  Electricity  to  Medical  and  Surgical  Therapeutics,  published  in  Paris  in 
1857  (p.  320),  contains  also  a  tolerably  full  account  of  this  method  of  cauterizing. 
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quently  in  changing  the  diseased  condition  of  ulcers,  and  disposing 
them  to  heal.  It  may  be  used  for  removing  cancerous  and  other 
tuynours  which  cannot  be  conveniently  reached  in  any  other  mode; 
for  curing  ^s^w?^  by  changing  the  character  of  their  diseased  surface, 
or  laying  them  open;  for  removing  obstinate  strictures  of  the  ure- 
thra; for  destroying  erectile  tumours;  for  extirpating  ijolyjyi  from 
the  nostrils,  pharynx,  larynx,  oesophagus,  uterus,  and  vagina;  and 
finally  for  amputation^  as  of  the  penis,  and  the  limbs  of  infants. 


I.  POTASSA.  U.S.,  Ed. 

Potass^  Hydras.  Loud. — Potassa  Caustica.  i)w5. 
Syn.  Common  Caustic,     Caustic  Potassa. 

Preparation  and  Properties.  For  use  as  an  escharotic,  potassa 
is  prepared  by  evaporating  the  officinal  Solution  of  Potassa  (Liquor 
Potass^,  U.  S.)  until  it  ceases  to  boil,  and  then  pouring  it  into 
moulds  to  concrete.  It  is  in  cylindrical  sticks,  somewhat  thicker 
than  a  quill,  and  several  inches  long,  usually  of  a  grayish  colour, 
sometimes  of  a  bluish  or  brownish  tint,  and  occasionally  white,  when 
prepared  out  of  very  pure  materials.  On  exposure  to  the  air,  it 
attracts  moisture  and  carbonic  acid,  and  rapidly  deliquesces;  and 
must,  therefore,  be  kept  in  well-stopped  bottles.  It  is  soluble,  with 
the  exception  of  impurities,  in  less  than  its  own  weight  of  water ;  'and 
is  also  readily  dissolved  by  alcohol.  The  impurities  are  usually  lime 
and  oxide  of  iron,  which  are  left  behind  by  water,  and  carbonate  of 
potassa,  which  is  not  taken  up  by  alcohol.  These,  however,  in  any 
amount  in  which  they  are  ordinarily  found,  do  not  materially  impair 
the  efficiency  of  the  caustic.  Caustic  potassa  is  a  hydrate  of  the 
pure  alkali,  consisting  of  one  equivalent  of  pure  potassa,  with  one 
equivalent  of  water,  of  which  it  cannot  be  deprived  by  heat. 

Effects.  When  caustic  potassa  is  placed  in  contact  with  the  skin, 
it  gradually  liquefies,  and  soon  destroys  the  life  of  the  part,  the 
colour  of  which  is  changed  to  a  dirty  grayish  hue.  Its  action  is 
accompanied  first  with  a  sensation  of  warmth,  which  rapidly  increases 
to  a  severe  burning  pain,  more  durable  than  that  produced  by  the 
actual  cautery,  and  diminishing  only  when  the  life  of  the  part  is  lost. 
Inflammation  is  excited  in  the  adjoining  tissues,  ulceration  takes 
place  with  suppuration,  and  the  dead  part,  which  begins  to  be  de- 
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tached  in  five  or  six  days,  is  at  length  separated,  at  a  period  of  time 
varying  from  two  to  four  weeks,  according  to  the  energy  of  the  in- 
flammatory process.  The  action  of  potassa  is  deeper  than  that  of 
most  other  caustic  substances,  extending  through  the  skin,  and, 
sometimes,  if  in  large  quantity,  to  a  considerable  depth  beneath  it. 
The  efiect  is  produced  by  a  union  between  the  potassa  and  the  sub- 
stance of  the  tissues;  and,  as  the  compounds  thus  formed  are  more 
or  less  soluble,  no  barrier  is  presented  to  the  further  penetration  of 
the  caustic,  until  it  is  wholly  expended  in  combination.  This  depth 
of  action  is  the  characteristic  advantage  of  potassa  as  a  caustic. 

Uses.  Caustic  potassa  is  preferred  for  the  formation  of  issues, 
and  may  be  used  for  opening  abscesses,  decomposing  the  poison  in 
wounds,  and  removing  diseased  structure,  in  fact,  whenever  it  is  de- 
sirable to  destroy  any  considerable  portion  of  tissue  by  escharotic 
measures ;  but  for  these  latter  purposes,  the  knife  is  now  generally 
employed.  Dr.  Physick  recommended  this  caustic  in  the  treatment 
of  carbuncles,  and  Mr.  Travers,  of  London,  has  adopted  the  same 
practice.  {Am.  Jour,  of  Med.  Sci.,  N.  S.,  xxxi.  518.) 

Application.  For  preparing  issues,  potassa  is  applied  in  different 
methods.  One  is  to  cover  the  skin  with  a  piece  of  adhesive  plaster, 
having  in  its  centre  a  circular  or  oval  opening  of  the  size  of  the 
proposed  issue.  A  small  piece  of  the  caustic,  from  one  to  two  lines 
in  diameter,  or  more  than  one  piece,  when  a  large  issue  is  wanted, 
are  placed  upon  the  exposed  skin,  and  covered  with  another  piece  of 
adhesive  plaster,  and  the  whole  secured  by  a  compress.  On  the  re- 
moval of  the  dressings  at  the  end  of  four  or  five  hours,  a  black  moist 
eschar  is  seen,  surrounded  with  a  border  of  inflammation.  Another, 
and  probably  preferable  method,  is,  after  having  applied  the  first 
adhesive  plaster  as  above  directed,  to  moisten  the  end  of  a  stick  of 
caustic,  and  rub  it  upon  the  uncovered  space  in  the  centre,  until  the 
whole  surface  becomes  discoloured.  Dressings  of  resin  cerate  may 
be  applied  until  the  slough  separates,  or  emollient  poultices  if  there 
is  much  inflammation.  To  hasten  the  separation,  a  crucial  incision 
is  sometimes  made  through  the  eschar.  To  keep  open  the  issue,  it 
is  customary  to  insert  rounded  bodies,  called  issue  peas,  most  of 
which,  from  their  porosity,  absorb  the  liquids,  and  thus  swell  con- 
siderably. For  this  purpose  dried  peas  may  be  used,  or  spherical 
pieces  of  orris  root  of  the  same  size,  or  those  minute  bodies  made 
from  small  unripe  oranges.  The  two  latter  variety  of  issue  peas 
have  the  advantages  of  an  agreeable  odour,  and  slight  irritant  prop- 
erties.    It  will  be  found  convenient  to  pass  a  thread  through  the 
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centre  of  each  pea,  by  which  it  can  be  withdrawn  when  deemed  . 
proper.  If  it  be  desired  to  render  these  little  bodies  more  irritant, 
they  may  be  covered  with  some  stimulating  ointment,  as  that  of 
mezereon.  The  issue  may  be  dressed  with  resin  plaster.  I  have 
seen  used,  as  a  substitute  for  the  peas,  a  thick  piece  of  sole-leather, 
cut  upon  one  of  its  surfaces  into  little  quadrangular  pyramids,  the 
points  of  which  were  made  to  press  upon  the  ulcer,  by  applying  to 
its  surface  the  cut  side  of  the  leather. 

At  the  suggestion  of  Dr.  Manoury,  of  Chartres,  in  France,  M. 
E.  Robiquet  has  incorporated  caustic  potassa  with  gutta  percha,  and 
thus  prepared  a  malleable  paste,  capable,  when  moderately  warmed, 
of  being  moulded  into  cylinders,  plates,  or  any  other  desirable  form. 
The  potassa  is  first  finely  powdered,  and  then  quickly  mixed  with 
an  equal  weight  of  gutta  percha,  previously  melted  at  the  lowest 
possible  temperature.  The  quantities  employed  at  once  should  not 
exceed  about  an  ounce  and  a  half.  The  disadvantages  of  the  deli- 
quescence of  caustic  potassa  are  thus  in  some  measure  obviated. 
{Journ.  de  Pharm.  et  de  Cldm.^  3e  sdr.,  xxxi.  255.) 

It  has  been  stated  above  that,  for  other  purposes  than  the  forma- 
tion of  issues,  and,  among  them,  for  the  opening  of  abscesses,  the 
knife  is  almost  always  preferred.  There  is  one  condition,  however, 
in  which  potassa  is  habitually  resorted  to  by  some  surgeons.  I  re- 
fer to  abscesses  of  the  liver,  which  it  may  be  important  to  open,  but 
in  relation  to  which,  there  may  be  a  fear  that  the  peritoneal  surfaces 
may  not  have  contracted  adhesions,  and  that  an  incision  might  be 
followed  by  an  escape  of  pus  into  the  abdominal  cavity.  By  re- 
moving with  caustic  potassa,  carefully  applied,  successive  portions 
of  the  tissue  intervening  between  the  cuticle  and  the  peritoneal  mem- 
brane, it  is  supposed  that  inflammation  may  be  excited  in  that  mem- 
brane, sufficient  to  lead  to  the  desired  adhesion,  after  the  formation 
of  which  the  lancet  may  be  used  with  safety. 

POTASSA  WITH  LIME.  —  POTASSA  CUM  Calce.  U.  S.,  Lond., 
Ed.  —  Potassa  Caustica  cum  Calce.  Duh.  —  Weaker  Common 
Caustic.  —  Vienna  Caustic. 

This  is  nothing  more  than  hydrate  of  potassa,  rendered  milder  by 
incorporation  with  an  equal  weight  of  lime.  The  U.  S.  Pharma- 
copoeia merely  orders  the  two  ingredients  to  be  rubbed  together.  It 
is  in  the  form  of  a  powder,  which  may  be  kept  for  use  in  bottles. 
In  Vienna,  where  it  was  introduced  into  use,  it  is  prepared  with  six 
parts  of  quicklime  and  five  of  caustic  potassa.  (Diet,  de  Med.,  vii. 
37.)     By  the  use  of  this  preparation,  greater  precision  is  said  to  be 
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given  to  the  outline  of  the  eschar;  as  the  alkali  is  not  so  much  dis- 
posed to  diffuse  itself.  When  used,  it  is  made  into  a  paste  with  a 
little  alcohol,  and  applied  to  a  surface  surrounded  with  adhesive 
plaster,  as  in  the  case  of  the  stronger  caustic.  In  five  or  six  minutes 
the  whole  depth  of  the  skin  is  usually  cauterized;  and,  if  it  be  al- 
lowed to  remain  from  ten  to  twenty  minutes,  the  effect  extends  to 
the  underlying  cellular  tissue.  On  removing  the  caustic,  the  sur- 
face should  be  washed  with  vinegar  to  neutralize  any  remaining 
alkali;  and  the  same  caution  should  be  observed  when  the  stronger 
caustic  is  used. 

M.  Piedagnel  states  that  this  caustic  may  be  rendered  painless  by 
mixing  three  parts  of  it,  in  the  state  of  powder,  intimately  with  one 
part  of  muriate  of  morphia,  and  then,  by  the  addition  of  chloroform, 
alcohol,  or  water,  forming  a  paste  of  such  a  consistence  as  to  admit 
of  being  spread  upon  a  piece  of  lead  plaster.  In  five  minutes,  the 
skin  underneath  the  application  becomes  of  a  dead  white  colour ;  in 
five  minutes  more,  is  surrounded  by  a  whitish  edematous  border;  and 
at  the  end  of  fifteen  minutes,  is  brown  and  carbonized.  The  depth 
of  the  eschar  increases  with  the  continuance  of  the  application,  and 
becomes  at  length  nearly  equal  to  that  of  the  layer  of  paste  em- 
ployed. {Joiirn.  de  Pharm.  et  de  Cliim.,  3e  sdr.,  xxxiii.  470.) 


II.   NITRATE  OF  SILVER. 

ARGENTI  NITRAS  FUSUS.  U.S.,Duh.—A.-&G^^'zi  Nitras. 

Lond.,  Ed. 

Syn.  Lunar  Caustic. 

Preparation  and  Properties.  Nitrate  of  silver,  for  escharotic 
purposes,  is  prepared  simply  by  melting  the  dry  nitrate  (i.  396)  in  a 
crucible,  continuing  the  heat  till  ebullition  ceases,  and  then  pouring 
the  liquid  into  moulds,  where  it  is  allowed  to  harden.  It  is  in  the 
form  of  cylindrical  sticks,  about  as  thick  as  a  quill,  and  several 
inches  long,  which  are  usually  kept  wrapped  closely  in  paper,  sealed 
at  the  ends.  These  sticks  are  hard  and  brittle,  with  a  crystalline 
radiated  fracture,  and  at  first  of  a  white  colour,  which,  on  exposure, 
gradually  changes  to  gray,  and  ultimately  becomes  nearly  black. 
The  chemical  properties  of  the  fused  nitrate  are  the  same  as  those 
of  the  crystallized  (i.  397).  It  almost  always  contains  impurities, 
some  added  fraudulently,  as  nitrate  of  potassa,  others  resulting  from 
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impurities  in  the  silver  employed  in  its  preparation,  as  the  nitrates 
of  copper  and  lead.  For  a  more  particular  account  of  these  impuri- 
ties, and  for  the  modes  of  detecting  them,  see  the  article  Argenti 
Nitras  Fusus  in  the  U.  S.  Dispensatory.  As  the  preparation  is 
found  in  the  shops,  it  seldom  fails  to  produce  the  desired  effect.  A 
good  method  for  keeping  the  sticks  is,  as  recommended  by  M. 
Dumeril,  to  coat  them  with  wax,  which,  at  the  same  time  that  it 
excludes  the  air  and  light,  gives  greater  strength  to  them,  and  pro- 
tects the  fingers  of  the  operator.  When  the  application  is  to  be 
made,  the  wax  is  simply  scraped  off  from  one  end  of  the  stick,  where 
it  is  brought  to  a  point. 

Effects.  We  have  here  to  consider  only  the  topical  effects  of  the 
lunar  caustic,  as  applied  to  the  surface,  or  parts  within  reach  from 
without.  Like  all  the  other  escharotic  medicines  of  this  class,  it 
may  be  so  employed,  by  varying  its  strength,  as  to  be  either  simply 
excitant,  epispastic,  or  escharotic;  and,  both  for  the  first  and  last  of 
these  effects,  it  is  very  much  used.  Applied  to  the  cuticle,  it  soon 
blackens  it,  probably  through  the  partial  deoxidation  of  the  oxide  of 
silver ;  but,  on  a  mucous  membrane,  the  skin  destitute  of  epidermis, 
or  the  surface  of  an  ulcer,  it  produces  a  pure  white  streak  wherever 
it  passes,  owing  chiefly  to  its  union  with  the  albuminous  matter,  but 
in  part  probably  to  its  reaction  with  the  chloride  of  sodium  of  the 
secreted  liquids  or  the  tissues,  resulting  in  the  formation  of  chloride 
of  silver.  These  compounds,  however,  darken  on  exposure ;  and 
hence  the  surfaces,  at  first  white,  blacken  if  acted  on  by  the  light. 
Neither  the  blackening  of  the  cuticle,  nor  the  whitening  of  the  moist 
surfaces,  necessarily  implies  a  caustic  effect ;  as  they  are  often  pro- 
duced by  the  salt  too  much  diluted  to  affect  the  organization  of  the 
tissues.  The  stain  of  the  cuticle  disappears  only  with  its  ultimate 
exfoliation ;  that  of  the  mucous  surfaces  gradually  passes  off  with  the 
altered  secretion,  or  the  separation  of  the  epithelium. 

When  the  dry  nitrate  is  applied  to  the  sound  skin,  also  dry,  little 
effect  is  produced ;  but  a  saturated  solution,  or  the  moistened  stick, 
soon  excites  a  smarting  sensation,  and,  if  continued,  causes  destruc- 
tion of  the  cuticle,  and  superficial  cauterization  of  the  true  skin. 
If  the  application  be  not  continued  long  enough  to  destroy  the  cuticle, 
it  often  happens  that,  at  the  end  of  some  hours,  vesication  takes 
place,  which  is  usually  less  painful  than  a  blister  produced  by  can- 
tharides.  A  similar  application  to  a  mucous  membrane,  or  a  denuded 
surface,  immediately  causes  a  superficial  eschar.  When  vesication 
has  taken  place  in  the  skin,  the  blackened  cuticle  breaks,  and  falls 
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off  in  a  short  time,  leaving  a  sound  surface.  When  an  eschar  is 
produced,  it  separates  in  a  few  days,  and  not  unfrequently,  in  the 
case  of  mucous  or  unprotected  surfaces,  in  less  than  a  day,  when  the 
effect  has  been  very  slight.  The  pain  attendant  on  the  escharotic 
operation  is  considerable,  sometimes  severe,  but  much  less  than  that 
of  caustic  potassa ;  and  in  some  surfaces  it  is  scarcely  felt.  It  differs 
very  much  Avith  the  susceptibility  of  the  surface.  Thus,  in  the  con- 
junctiva the  pain  is  often  exquisite;  while  in  the  vagina,  and  at  the 
OS  uteri,  little  or  no  disagreeable  sensation  may  be  felt. 

Nitrate  of  silver  operates  as  a  caustic  by  its  affinity  for  the  con- 
stituents of  the  tissues,  especially  their  albumen  and  fibrin,  with 
which  it  forms  insoluble  compounds.  These,  in  consequence  of  their 
insolubility,  cannot  be  penetrated  by  the  dissolved  nitrate,  and  con- 
sequently protect  the  parts  beneath  from  the  uncombined  portion  of 
the  salt.  Hence,  the  escharotic  operation  of  lunar  caustic  is  always 
superficial,  and  it  is  almost  impossible  to  make  it  act  to  a  great 
depth.  In  this  respect  it  differs  entirely  from  caustic  potassa;  and 
the  peculiarity  constitutes  its  great  recommendation.  Without  this 
property,  it  would  be  inapplicable  to  most  of  the  important  purposes 
for  which  it  is  used. 

In  the  parts  with  which  it  may  be  in  contact,  without  destroying 
them,  the  salt  produces,  along  with  its  excitant  effect,  contraction  of 
the  tissues,  or,  in  other  words,  acts  as  an  astringent;  and  this  prop- 
erty also  constitutes  one  of  its  therapeutic  recommendations. 

Therapeutic  Uses.  Nitrate  of  silver  is  one  of  the  most  valuable, 
if  not  the  most  valuable,  of  topical  remedies;  being  used  in  a  great 
number  of  affections,  and  with  the  happiest  results.  I  shall  treat 
first  of  its  employment  purely  as  an  escharotic,  and  afterwards  of 
those  applications  of  it,  which,  though  they  may  be  connected  with 
its  caustic  operation,  depend  also  on  other  influences  for  their  cura- 
tive effect. 

1.  As  a  Caustic  purely.  In  this  capacity,  its  application  is  not 
extensive.  It  is  unfit  for  the  formation  of  issues,  the  opening  of 
abscesses,  or  the  removal  of  any  considerable  portion  of  structure, 
whether  diseased  or  normal.  It  may,  however,  be  used  for  the 
destructio7i  of  warts  and  small  excrescences,  whether  venereal  or 
otherwise,  and  for  that  of  fungous  granulations ;  in  all  of  which 
its  escharotic  property  depends  probably  as  much  upon  the  over- 
excitation it  produces,  as  upon  its  chemically  decomposing  effect. 
In  strictures  it  is  sometimes  beneficially  used.  In  old  an,d  obstinate 
strictures  of  the  urethra  it  has  been  much  resorted  to,  though  by  some 
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surgeons  considered  unnecessary.  Strictures  of  the  oesophagus  and 
rectum  have  been  beneficially  treated  by  means  of  it.  In  these 
cases,  care  is  taken,  by  suitably  contrived  instruments,  to  confine  the 
operation  of  the  caustic  to  the  part  affected.  It  is  much  safer  than 
potassa,  in  consequence  of  the  limited  extent  of  its  action.  In  those 
poisoned  wounds  where  only  a  superficial  effect  is  wanted,  nitrate  of 
silver  is  usually  preferred,  especially  in  dissecting  wounds. 

2.  As  a  Caustic,  Alterative,  etc.,  jointly/.  The  number  of  affections 
in  which  nitrate  of  silver  is  employed,  with  these  complex  objects,  is  ' 
very  large.  They  are,  however,  generally  ulcerous  in  their  charac- 
ter. When  the  caustic  is  applied  over  the  whole  of  an  ulcerated  sur- 
face, it  produces  a  white  crust,  which,  if  the  ulcer  is  small,  gradually 
darkens,  hardens,  and  contracts,  forming  a  sort  of  scab  to  the  dis- 
eased surface,  which  heals  under  its  protecting  influence,  and,  when 
it  falls  off,  has  generally  become  covered  with  a  new  cuticle.  When 
this  does  not  happen,  ulcerated  surfaces,  whether  specific,  as  in  syph- 
ilis, or  simply  obstinate  through  habit,  indolence,  or  debility,  are 
often  rapidly  benefited  by  successive  applications  of  this  agent,  and 
speedily  get  well  after  long  fruitless  efforts  with  other  means.  The 
remedy  operates,  in  these  cases,  on  several  different  principles. 

In  the  first  place,  through  its  caustic  operation,  it  removes  portions 
of  the  diseased  surface,  and  often  probably  the  whole  of  that  in  which 
any  special  or  specific  morbid  action  resides,  leaving,  after  the  sepa- 
ration of  the  superficial  slough,  only  a  healthy  ulceration,  disposed, 
like  that  of  a  recent  wound,  to  heal.  Perhaps,  even  in  many  simply 
indolent  ulcers,  it  is  only  a  slight  depth  of  tissue  in  which  the  feeble- 
ness and  indolence  reside.  The  caustic  operation,  moreover,  proves 
useful  in  removing  the  callous  edges  of  ulcers,  which,  wholly  incapa- 
ble of  due  action  themselves,  serve  as  foreign  bodies  to  prevent 
healing,  and  keep  up  irritation  in  the  parts  beneath  them.  Such  a 
surface,  of  almost  cartilaginous  character,  sometimes  lines  old  fistu- 
lous sores,  and  is  wholly  incompatible  with  the  healing  process. 

Secondly,  the  salt  operates  by  its  excitant  property,  which  rouses 
debilitated  surfaces  to  healthy  activity,  and  often  proves  useful,  even 
though  no  escharotic  effect  has  been  produced. 

Thirdly,  the  astringent  action  of  the  nitrate  must  often  prove  ser- 
viceable in  relaxed,  flabby,  and  fungous  ulcers. 

Fourthly,  we  may  say  of  this  remedy,  as  of  many  others,  that  it 
is  capable  of  exercising  an  alterative  or  substitutive  influence  upon 
diseased  structure,  either  directly  changing  the  nature  of  the  existing 
action  into  a  healthy  one,  or  replacing  it  by  a  more  energetic  opera- 
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tion  of  its  own,  "which,  ceasing  after  a  time,  leaves  the  parts  in  the 
normal  condition,  and  therefore  disposed  to  heal. 

Fifthly,  I  believe  that  there  is  yet  another,  and  probably  still  more 
efficient  agency,  by  which  the  curative  effects  in  these  cases  are  pro- 
duced. I  mean  a  protective  iyijiuence,  by  which,  through  the  impene- 
trable coating  which  the  escharotic  gives  to  the  diseased  surface,  it 
protects  it  against  the  injurious  influence  of  atmospheric  air,  and 
other  causes  of  irritation  from  without.  I  shall  have  occasion  to  treat 
more  fully  of  this  agency  under  the  class  of  medicines  which  I  desig- 
nate as  protectives,  when  I  hope  to  show  that  this  is  a  highly  import- 
ant therapeutic  influence,  susceptible  of  extensive  application  in  the 
cure  of  inflammatory  and  irritative  diseases. 

By  one  or  more,  or  all  of  the  above  modes  of  action,  nitrate  of 
silver  is  rendered,  probably  beyond  all  other  agents,  efi"ective  in  the 
cure  of  ulcers. 

It  is  unnecessary  to  treat  of  the  several  forms  of  ulceration  in 
which  it  is  used  with  advantage.  It  may  be  tried,  as  a  general  rule, 
with  good  hope  of  cure,  in  all  which  refuse  to  heal  under  mild  appli- 
cations, and  which  are  not  sustained  by  some  constitutional  disorder, 
or  inherent  vice  of  their  nature,  as  cancerous  ulcers,  for  example. 
Even  in  the  latter  classes,  it  may  still  be  employed  as  a  palliative, 
and  in  some  cases,  though  it  will  not  remove  the  constitutional 
afi"ection,  may  cure  the  existing  local  disease. 

Among  the  ulcers  to  which  the  remedy  is  peculiarly  applicable, 
may  be  mentioned  the  primary  syphilitic  chancre,  obstinate  ulcers  in 
the  mouth  and  fauces,  gangraena  oris,  scrofulous  ulcers  of  the  cornea 
and  conjunctiva,  lupus,  and  generally  all  chronic,  indolent,  or  flabby 
ulcers,  with  callous  edges,  fungous  growths,  etc.  Even  ii^fiamed  or 
irritable  ulcers  will  often  yield  to  this  remedy  duly  applied;  and  this 
leads  us  to  another  application  of  nitrate  of  silver,  perhaps  not  less 
important  than  that  just  noticed. 

3.  As  an  AntijMogistic  Agent.  Upon  the  same  protective  prin- 
ciple above  alluded  to,  nitrate  of  silver  operates  powerfully  as  an 
antiphlogistic  remedy.  It  is  to  Mr.  Higginbottom  that  is  mainly 
due  the  great  extension  given  to  this  application  of  the  remedy.  In 
all  kinds  of  superficial  inflammation,  whether  of  the  mucous  mem- 
branes or  the  skin,  whether  acute  or  chronic,  whether  of  the  ordi- 
nary character  or  specific,  if  nitrate  of  silver  can  be  brought  to  bear 
with  full  force  upon  the  diseased  part,  some  favourable  influence 
may  be  hoped  for,  and  very  frequently  a  cure  eflected.  .  Even  when 
the  inflammation  is  seated  beneath  the  two  tissues  referred  to,  but 
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without  the  great  cavities,  more  or  less  of  an  antiphlogistic  effect  is 
often  exerted.  Though,  as  I  believe,  the  result  is  mainly  dependent 
on  the  protective  principle,  there  are  probably  other  modes  in  which 
the  remedy  operates.  Sometimes  it  may  act  beneficially  as  an  as- 
tringent, causing  the  congested  vessels  to  contract,  and  thus  dimin- 
ishing the  supply  of  blood.  In  the  advanced  stages,  it  may  not  only 
operate  advantageously  in  this  way,  but  also  by  a  simple  excitant 
effect  upon  the  enfeebled  and  relaxed  tissue.  Again,  it  probably 
acts  in  some  cases  as  an  alterative  or  supersedent  remedy,  especially 
in  those  inflammations  which  are  of  a  specific  character. 

But,  though  thus  generally  effective,  the  remedy  will  not  always 
succeed,  and,  if  it  fail,  may  sometimes  do  harm  by  its  excitant  influ- 
ence in  acute  cases.  When  the  local  affection  is  the  result  of  the 
general  state  of  the  system,  when  it  is  complicated  with  fever  and 
plethora,  and  especially  in  the  highest  state  of  inflammatory  ex- 
citement, nitrate  of  silver  will  often  fail.  Nor,  as  a  general  rule, 
should  it  be  applied  under  these  circumstances.  The  cases  to  which 
it  is  best  adapted  are  superficial  chronic  inflammation  in  general, 
acute  inflammation  of  the  diphtheritic  or  pseudomembranous  char- 
acter, and  the  declining  stage  or  suppurative  condition  in  other 
cases,  when  nature  seems  inadequate  to  a  cure.  Sometimes,  also, 
it  proves  effectual  in  the  very  forming  stage  of  ordinary  inflamma- 
tion, while  the  disease  is  yet  mainly  in  the  congestive  state. 

The  following  are  some  of  the  special  applications  of  the  remedy. 

In  pseudomembranous  inflammation  of  the  mouth  and  fauces,  it  is 
almost  a  specific,  so  far  as  the  local  disease  is  concerned.  Even  in 
pseudomembranous  croup,  it  has  been  employed  with  success,  by  the 
introduction  of  a  strong  solution  through  the  rima  glottidis  into  the 
interior  of  the  larynx;  and  would  probably  prove  more  frequently 
effectual,  were  it  not  for  the  depth  into  the  bronchial  tubes  to  which 
the  disease  too  often  penetrates.  In  the  false  membrane  which 
characterizes  the  angi7iose  cases  of  scarlet  fever,  it  should  always  be 
employed,  especially  if  any  disposition  is  evinced  to  spread  towards 
the  larynx.  But,  I  would  repeat,  whenever  nitrate  of  silver  can  be 
brought  effectively  into  operation  in  pseudomembranous  inflammation, 
wherever  it  may  exist,  so  far  as  this  affection  is  concerned,  it  may  be 
expected  to  exercise  a  favourable  influence. 

In  chronic  stomatitis,  angina,  and  laryngitis,  particularly  of  the 
follicular  character,  nitrate  of  silver,  in  connection  with  such  consti- 
tutional measures  as  the  case  may  require,  is  the  most  effective 
remedy.     A  strong  solution  should  be  applied  every  other  day,  every 
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day,  or  even  more  frequently,  iiyhen  the  urgency  of  the  case  calls  for 
it,  and  the  membrane  is  not  too  sensitive  to  bear  it. 

In  the  commencing  stage  of  acute  angina,  or  tonsillitis^  it  will 
sometimes  arrest  the  inflammation,  especially  in  conjunction  with 
general  antiphlogistic  measures;  and,  in  chronic  enlargemeyit  of  the 
tonsils,  it  is  probably  the  most  efficient  measure  next  to  excision. 

Chronic  iiiflammation  of  the  nostrils  and  external  meatus  of  the 
ear  yield  perhaps  more  readily,  on  the  whole,  to  this  than  any  other 
local  remedy.  It  is  to  the  suppurative  states  of  these  affections  that 
it  is  best  adapted.  Ozsena  will,  I  believe,  often  yield  to  it,  if  prop- 
erly applied  to  the  whole  diseased  tissue.  But,  in  both  these  affec- 
tions, one  great  objection  is  the  discoloration  of  the  skin  produced 
by  it,  which  almost  necessitates  confinement  on  the  part  of  the  pa- 
tient, unless  the  application  is  conducted  with  the  greatest  care  to 
avoid  contact  of  the  solution  with  the  cuticle.  The  proper  plan,  in 
these  cases,  is  to  begin  with  a  weak  solution  of  the  nitrate,  say  one 
or  two  grains  to  the  fluidounce,  and  gradually  increase,  as  the  sur- 
faces respectively  are  found  to  bear  it,  to  five  or  ten  grains  or  more. 

Certain  cases  of  ophthalmia  are  often  much  benefited  by  nitrate  of 
silver.  I  have  already  spoken  of  ulcers  on  the  cornea  and  conjunc- 
tiva, in  which  it  is  an  almost  sovereign  remedy.  In  the  purulent 
ophthalmia  of  children,  a  strong  solution  has  been  employed  success- 
fully; and  in  the  thickening  of  the  palpebral  conjunctiva,  which 
sometimes  maintains  a  chronic  inflammation  of  the  eye,  it  is  perhaps 
the  most  efiicient  application.  It  may  be  used  in  ordinary  chronic 
conjunctivitis ;  but  milder  remedies  will  generally  answer. 

Psor ophthalmia,  according  to  my  experience,  yields  to  it  more 
readily  than  to  any  other  application. 

In  inflammation  of  the  mucous  membranes  of  the  rectum,  urethra, 
and  vagina,  it  is  not  less  effective  than  in  those  already  mentioned, 
and  it  has  even  been  used  in  mucous  inflammation  of  the  bladder. 
To  its  use  in  dysentery  I  have  already  alluded.  In  leucorrhoea,  it  is 
often  very  effectively  applied  to  the  os  uteri  and  vagina ;  and  in  re- 
cent gonorrhoea,  both  in  the  male  and  female,  it  is  asserted  sometimes 
to  prove  effectual;  but  it  has  also  sometimes  greatly  aggravated  the 
affection,  which  should  be  treated  by  milder  measures.  In  chronic 
gonorrhoea  or  gleet,  it  is  clearly  indicated. 

Cutaneous  inflammations  are  scarcely  less  benefited  than  those  of 
the  mucous  membrane.  Mr.  Higginbottom  strongly  recommended 
it  in  erysipelas,  and  it  will  undoubtedly  often  remove  the  disease; 
but  it  sometimes  also  fails^  is  disagreeable  from  the  discoloration  it 
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produces,  and,  on  the  whole,  is  perhaps  less  appropriate  than  some 
other  measures  of  suppression.  In  relation,  however,  to  erysipelas, 
my  own  impression  is  that,  as  it  is  the  result  frequently  of  a  consti- 
tutional disorder,  it  is  better,  as  a  general  rule,  that  it  be  allowed  to 
run  its  course,  under  gentle  demulcent  applications,  with  the  use  of 
suitable  constitutional  measures;  care  being  taken  to  prevent  its 
progress,  when  disposed  to  extend  far,  and  into  dangerous  positions. 
For  the  latter  purpose,  a  solution  of  the  nitrate  has  been  recom- 
mended; a  broad  band  being  drawn  with  it  around  the  erysipela- 
tous surface,  embracing  the  outer  border  of  the  inflamed  and  an 
equal  portion  of  the  sound  skin,  to  the  breadth  of  about  two  inches. 
But  here  also  the  remedy  occasionally  fails,  and  iodine,  or  perhaps 
even  an  ordinary  blister,  is  generally  to  be  preferred. 

In  various  cutaneous  eruptions,  especially  of  a  limited  character, 
the  nitrate  of  silver  is  often  very  useful.  If  applied  to  each  one 
of  the  variolous  j^ocks,  on  the  first  or  second  day,  it  will  generally 
render  them  abortive,  and  thus  prevent  unseemly  scars  and  pitting 
of  the  face.  In  porrigo  or  favus,  similarly  applied  to  each  of  the 
eruptions,  it  will  generally  completely  arrest  that  obstinate  disease, 
probably  by  destroying  the  characteristic  cryptogamic  growths.  In 
the  clusters  of  eczema  and  herpes,  and  the  pustules  of  ecthyma,  it  is 
often  effectual.  But  the  discoloration  of  the  cuticle  produced  by  it 
is  a  strong  objection,  in  all  eruptions  covering  extensive  portions  of 
the  surface,  in  which,  therefore,  other  remedies  are  usually  preferred. 
In  excoriations,  as  of  the  nipples,  and  in  cases  of  intertrigo,  the  solid 
nitrate  is  sometimes  usefully  employed. 

Subcutaneous  inflammations  are  sometimes  benefited  by  the  re- 
medy; as  paronychia,  furuncles,  phlegmons,  inflamed  absorbent 
glands,  etc. 

Application.  For  its  caustic  effect,  the  salt  may  be  applied  in  sub- 
stance, or  strong  solution.  In  the  first  method  it  will  be  found  most 
convenient  to  use  the  pointed  stick.  The  caustic  solution  may  be 
made  of  the  strength  of  from  one  to  three  drachms  to  the  fluidounce 
of  water;  or  even  a  saturated  solution  may  be  used,  if  deemed  advis- 
able. It  is  usually  best  applied  by  means  of  a  camel's-hair  pencil; 
and  care  should  generally  be  taken  not  to  extend  its  application 
beyond  the  diseased  surface.  For  stimulant  and  alterative  purp>oses, 
the  solution  employed  may  vary  in  strength,  from  one  to  forty  grains 
to  the  fluidounce.  When  applied  to  sensitive  membranes,  as  those  of 
the  eye,  ear,  nostrils,  urethra,  and  bladder,  a  weak  solution  should 
be  used  at  first,  say  from  half  a  grain  to  three  grains  to  the  fluid- 
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ounce,  and  increased  in  strength  as  the  parts  may  he  found  to  hear 
it.  For  injection  into  fistulous  sores,  or  simply  as  a  stimulant  to  in- 
dolent ulcers,  the  proportion  may  he  from  three  to  ten  grains  to  the 
fluidounce.  When  applied  to  acute  inflammations,  its  strength  should 
he  considerable,  say  from  ten  to  twenty,  forty,  or  even  sixty  grains 
to  the  fluidounce,  as  the  weak  solutions  only  irritate,  and  do  not  sub- 
vert the  disease.  In  erysipelas,  Mr.  Higginbottom  used  the  pointed 
stick,  or  a  solution  nearly  saturated.  To  prevent  pitting  in  small- 
pox, in  the  confluent  cases,  a  strong  solution  should  he  used,  con- 
taining a  drachm  to  the  fluidounce,  which  should  be  applied  over  the 
whole  surface  of  the  face  on  the  second  or  third  day  of  the  eruption. 
[Med.  Times  and  G-az.,  Jan.,  1857,  p.  96.)  A  somewhat  weaker 
solution  is  used  with  great  advantage,  by  Dr.  John  Wiltbank,  of 
Philadelphia,  in  scalds  and  burns.  [Boston  Med.  and  Surg.  Journ., 
liv.  118.)  In  affections  of  the  mouth,  fauces,  and  laryngeal  mucous 
membrane,  the  solution  should  generally  be  strong.  The  menstruum 
should  be  pure  distilled  water,  or  rose-water,  which  is  also  distilled. 
Any  saline  matter  present  would  probably  decompose  the  nitrate. 

When  injected  into  one  of  the  cavities,  a  silver  or  glass  syringe 
should  be  preferred.  For  application  to  an  ulcer  on  the  cornea, 
I  usually  employ  a  fine-pointed  camel's-hair  pencil,  which  is  first 
moistened,  and  then  rubbed  upon  a  piece  of  the  nitrate,  so  as  to 
make  a  saturated  solution  at  the  point,  which  is  gently  applied 
to  the  little  ulcer.  Any  mechanical  injury  from  the  hard-pointed 
stick  is  thus  avoided.  In  the  treatment  of  jjsor ophthalmia,  the  same 
measure  may  be  employed.  Remove  mechanically  the  crusts  formed 
at  the  root  of  the  eyelashes,  and  then  touch  the  diseased  points  with 
the  extremity  of  the  hair  pencil.  To  the  thickened  palpebral  con- 
junctiva, as  also  to  the  os  uteri  and  vagina,  the  stick  may  be  applied 
with  safety  when  required ;  but,  in  the  former  case,  care  should  be 
taken  to  remove  any  superfluous  nitrate.  To  narrow  ^sfi<?o?/s  sores, 
of  a  callous  character,  it  may  be  advantageously  applied  by  first 
dipping  a  silver  probe  into  nitric  acid,  which  forms  a  nitrate  on  the 
surface,  and  then  introducing  it  into  the  ulcer.  In  all  cases,  after 
the  application  of  the  caustic,  the  superfluous  nitrate  may  be  re- 
moved, when  requisite,  by  washing  the  surface  with  a  solution  of 
common  salt. 

An  ointment  has  been  used  in  erysipelatous  inflammation,  and 
some  other  external  affections,  made  with  one  or  two  parts  of  the 
finely  powdered  nitrate  to  four  parts  of  lard,  which,  applied  twice  a 
day  to  the  inflamed  surface,  produces  severe  pain,  with  vesication,  but 
is  said  to  extinguish  or  arrest  the  erysipelas. 
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Finally,  this  salt,  in  a  state  of  impalpable  powder,  mixed  with  an 
equal  weight  of  lycopodium,  has  been  used  by  Avay  of  inhalation, 
with  supposed  advantage,  in  laryngeal  and  bronchial  inflammation. 
(Cornell,  Bost.  3Ied.  and  Surg.  Journ.,  Sept.  25,  1850.)  Dr.  Ebert, 
of  Berlin,  recommends  the  same  remedy  in  all  laryngeal  mucous  in- 
flammations. He  mixes  three  grains  of  the  nitrate  with  a  drachm  of 
sugar,  which  he  puts  into  a  steel  pen,  firmly  inserted  in  a  quill  open 
at  both  ends.  One  end  of  the  instrument  is  introduced  into  the 
mouth  so  that  the  point  of  the  steel  pen  lies  over  the  root  of  the 
tongue.  The  patient  then  closes  his  mouth,  and  inspires  strongly 
through  the  tube.  The  first  trial  generally  fails,  but  the  patient 
succeeds  at  last.  A  little  cough  and  irritation  follow,  but  without 
any  considerable  pain.  (JSd.  Med.  Journ.,  July,  1855,  p.  54.) 


III.   SULPHATE  OF  COPPER. 

CUPHI  SULPHAS.  U.S.,Lo7id.,Ed.,Duh. 
Syn.  Blue  Yitriol. 

Sulphate  of  copper  has  been  so  fully  treated  of  among  the  tonics 
(i.  414),  and  emetics  (ii.  460),  that  we  have  here  to  consider  it  only 
as  an  external  remedy.  Locally  applied,  it  is  stimulant,  astringent, 
and  escharotic.  It  acts  mildly  as  a  caustic;  its  influence,  like  that 
of  nitrate  of  silver,  being  generally  confined  to  the  surface  of  the 
tissue.  Like  that  medicine,  moreover,  it  produces  its  escharotic  efiect 
by  combining  with  the  albumen  or  other  organic  constituent  of  the 
tissue,  and  thus  causing  decomposition.  Applied  to  an  ulcer,  it  forms 
a  bluish-white  compound  upon  the  surface. 

With  reference  to  its  escharotic  property,  it  is  used  to  destroy 
warts,  fungous  granulations,  and  the  surface  of  indolent  or  callous 
ulcers,  the  healing  of  which  it  thus  greatly  promotes.  For  these 
purposes,  it  is  often  applied  in  the  solid  state,  and  may  be  conveni- 
ently shaped  into  the  form  of  a  small  cylindrical  stick,  which  may 
be  attached  to  a  handle. 

In  solution  it  is  used  as  a  stimulant,  alterative,  and  styptic.  It  is 
not  unfrequently  applied  as  a  wash  to  chancres  and  other  specific 
ulcers,  indolent  ulcers  of  all  kinds,  and  those  ulcerous  ajBFections  of 
the  mouth  and  fauces  denominated  cancrum  and  gangrsena  oris,  in 
which  it  is  often  extremely  useful.  For  these  purposes,  a  solution 
may  be  employed  containing  from  ten  to  twenty  grains  to  one  fluid- 
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ounce;  and,  in  applying  it,  care  must  be  taken  not  to  bring  it  unne- 
cessarily into  contact  with  the  sound  tissue. 

Of  a  similar  strength,  it  may  be  used  as  a  wash  for  bleeding  sur- 
faces; and,  ■when  the  source  of  the  hemorrhage  is  not  extensive,  it 
may  even  be  applied  in  the  solid  state. 

It  has  also  been  used  in  Aveaker  solution  as  a  stimulant  and 
astringent  wash  for  chronically  inflamed  mucous  membranes,  as  in 
ophthalmia,  gleets,  and  leucorrhcea.  In  these  cases,  the  strength  of 
the  solution  should  not  at  first  exceed  one  or  two  grains  to  the 
fluidounce. 


IV.  ARSENIOUS  ACID. 

ACIDUM  ARSENIOSUM.  C/^.>S'.,  iowt^.— Arsenicum  Album. 
Ed. — AciDUM  Arseniosum  Purum.  Dub. 

Syn.  White  Arsenic.    "White  Oxide  of  Arsenic. 

Effects.  For  a  general  account  of  arsenic,  including  arsenious 
acid,  see  pages  310  and  327  of  the  present  volume.  As  an  escha- 
rotic,  it  is  somewhat  peculiar  in  its  properties  and  applications. 
When  applied  to  a  living  tissue,  so  far  diluted  as  not  to  prove  caus- 
tic, arsenious  acid  is  powerfully  irritant,  exciting  sometimes  intense 
and  diff'usive  inflammation.  In  a  more  concentrated  state,  it  is  an 
energetic  escharotic,  but  usually  causes  intense  pain  before  destroy- 
ing the  life  of  the  part,  and  gives  rise  to  much  inflammation  in  the 
contiguous  living  tissue.  When  the  cuticle  remains,  it  exercises  com- 
paratively little  caustic  influence.  Moreover,  if  applied  at  the  same 
time  to  diseased  and  healthy  structure,  it  is  said  to  act  preferably 
as  an  escharotic  upon  the  former,  which  it  is  asserted  sometimes  to 
destroy,  while  it  merely  inflames  the  latter.  Another  interesting 
fact,  in  relation  to  its  local  eff'ect,  is  that  it  is  strongly  antiseptic, 
preserving  animal  structure,  immersed  in  its  solution,  unchanged  in 
appearance  for  years. 

From  all  these  facts,  it  may  be  fairly  inferred  that  arsenious  acid 
acts  dynamically  as  a  caustic,  and  not  by  chemical  combination  with 
the  tissues.  Through  its  intense  irritant  action,  it  probably  pro- 
duces a  degree  of  excitement  in  the  part  beyond  its  capacity  to  sup- 
port. Upon  this  principle  may  be  explained  its  preferable  escharotic 
action  upon  the  diseased  tissue,  which  has  less  vital  power  of  resist- 
ance than  the  healthy.  Hence,  too,  the  violent  pain  which  precedes 
the  death  of  the  part.     Were  it  through  a  chemical  influence  that  it 


794  LOCAL   REMEDIES.  [PART  II. 

acted,  the  cuticle  should  not  afford  the  impediment  it  seems  to  do; 
and  normal  structure  would  yield  as  readily  as  the  morbid.  It  ap- 
pears to  me,  also,  that  dead  organic  matter  should  exhibit  stronger 
evidence  than  it  does  of  a  decomposing  action  on  the  part  of  the  acid. 

Another  consideration  of  great  importance,  in  regard  to  the  use  of 
arsenious  acid  externally,  is  that  it  is  capable  of  exercising  its  con- 
stitutional influence  by  absorption  from  without.  Numerous  cases  of 
fatal  poisoning  by  this  substance,  externally  applied,  have  been  placed 
on  record.  This  fact  renders  extreme  caution  necessary  in  its  use. 
At  one  time,  it  was  supposed  that  the  danger  was  in  proportion  to 
the  quantity  applied,  and  that  the  main  caution  demanded  was  not 
to  employ  it  too  largely.  But  a  certain  amount  is  necessary  for  any 
extensive  caustic  effect,  and  that  quantity,  if  absorbed,  would  be  suf- 
ficient to  prove  fatal.  Danger  is,  therefore,  necessarily  incurred  by 
its  external  use  as  an  escharotic.  It  is  true  that  it  has  been  em- 
ployed, with  perfect  impunity,  in  a  vast  number  of  cases;  and,  with 
those  who  believe  that  it  is  capable  of  doing  much  good,  the  circum- 
stance of  these  comparatively  rare  cases  of  death  would  not  operate 
to  its  exclusion,  were  there  no  other  remedy  capable  of  the  same 
therapeutic  effect.  It  becomes,  therefore,  important  to  decide  which 
is  the  mode  of  application  least  liable  to  the  poisonous  result.  At 
present,  the  weight  of  testimony,  as  well,  I  think,  as  of  reason,  is  in 
favour  of  the  opinion,  that  it  is  least  dangerous  when  freely  used,  so 
as  to  produce  the  death  of  the  part  quickly  and  effectually.  Dead 
structure  does  not  absorb.  If  a  part,  therefore,  is  destroyed  by  the 
arsenic,  it  not  only  takes  up  none  of  the  poison  itself,  but  serves,  in 
some  degree,  as  a  barrier  between  it  and  the  living  and  absorbing 
tissue.  The  practical  conclusion  is,  that,  w^hen  arsenious  acid  is 
employed  as  an  escharotic,  it  should  be  applied  freely;  and,  when 
as  a  mere  stimulant  or  alterative  to  the  part,  that  the  quantity  used 
within  a  given  time  should  not  be  sufficient,  if  the  whole  of  it  were 
taken  into  the  system,  to  produce  fatal  effects. 

Another  important  point,  ascertained  by  observation,  is  that  a 
freshly  cut  and  bleeding  part  absorbs  the  arsenical  preparation  much 
more  rapidly  than  the  surfiice  of  an  ulcer;  and,  consequently,  it 
should  never  be  applied  to  a  recent  wound. 

Medical  Uses.  The  ancients  were  acquainted  with  the  escharotic 
property  of  the  arsenical  preparations,  and  used  the  sulphuret  for  a 
depilatory.  It  was  formerly  also  employed  considerably,  as  an  ex- 
ternal remedy,  in  cutaneous  diseases,  and  not  without  benefit.  But 
its  hazardous  character  has  tended  to  limit  its  use,  in  recent  times, 
to  more  serious  affections. 
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Cancerous,  and  other  malignant  ulcerous  complaints,  are  those  in 
•which  arsenic  has  been  most  used,  and  has  the  highest  claims  to 
consideration.  Most  of  the  nostrums  which  have,  at  different  times, 
obtained  greater  or  less  repute  in  the  treatment  of  these  complaints, 
have  been  found  to  contain  arsenic  as  their  chief  ingredient;  the 
others  serving  merely  to  dilute  or  conceal  it.  It  is  impossible  en- 
tirely to  refuse  credence  to  the  many  statements  of  regular,  as 
well  as  irregular  practitioners,  to  the  effect,  that  arsenious  acid 
often  greatly  ameliorates  these  ulcers  and  tumours,  and  sometimes 
completely  eradicates  them.  It  is  said,  as  before  stated,  to  destroy 
preferably  the  substance  of  the  tumour.  An  eschar  forms,  which, 
after  two,  three,  or  four  weeks,  separates,  leaving  a  surface  some- 
times healed,  or  in  a  fair  way  to  heal,  and  frequently  very  much 
improved.  It  is  certain  that  many  of  the  tumours  thus  permanently 
removed,  and  ulcers  healed,  were  not  really  carcinomatous ;  but 
some  possibly  were,  and  there  is  no  doubt  that  many  real  cancer- 
ous affections  have  been  ameliorated.  Admitting  all  this,  however, 
it  is  a  serious  question,  whether  all  the  good  that  has  been  achieved, 
in  relation  to  cancer,  might  not  be  better  obtained  by  the  knife,  and 
with  greater  safety.  Surgeons  had  generally  come  to  this  conclu- 
sion, before  the  use  of  anaesthetic  inhalations  in  surgical  operations ; 
and,  since  that  time,  the  conclusion  has  been  strengthened;  as  the 
knife  has  been  deprived,  in  great  measure,  of  those  terrors  which 
weighed  so  greatly  in  the  decision  between  it  and  the  use  of  caustic. 
Whenever  it  is  proper  that  a  tumour  should  be  removed,  the  knife  is 
not  only  a  more  certain,  but  a  less  painful,  and  in  all  respects  less 
disagreeable  means  of  extirpation  than  escharotics. 

But  there  are  destructive  ulcerous  affections,  which  the  surgeon 
would  not  venture  to  attack  with  the  knife ;  and  there  are  stages  of 
cancer,  in  which  few  would  think  of  employing  it.  Here  there  is 
ground,  at  least  debatable,  for  the  use  of  arsenious  acid ;  and,  whether 
that  agent  be  employed  or  not,  must  be  determined  by  the  individual 
judgment  of  the  practitioner,  after  examining  "the  different  sides  of 
the  question.  I  am  inclined  to  think  that  we  should  do  wrong,  to 
throw  away  entirely  a  remedy  which  is  capable,  if  not  of  saving  life, 
certainly  of  protracting  and  rendering  it  more  comfortable.  The 
practitioner  should  bear  in  mind  the  practical  rule  above  given,  as 
deduced  from  general  observation,  that  the  acid  should  either  be  used 
freely,  so  as  quickly  to  cauterize,  or  in  very  small  quantities,  as  a 
stimulant,  insufficient  if  absorbed  to  destroy  life.  In  the  latter 
method,  it  may  be  applied  without  hesitation  to  obstinate,  destruc- 
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tive,  and  malignant  ulcers,  whenever  it  is  found  capable  of  alleviating 
them ;  in  the  former,  it  should  be  restricted  to  cases  which  would  in 
all  probability  prove  fatal  without  it.  Happily,  the  introduction  of 
chloride  of  zinc  into  use,  as  a  caustic,  is  likely  in  great  measure  to 
supersede  arsenic,  which  it  resembles,  without  being  dangerous. 

In  ulcerous  lupus,  arsenious  acid  was  used  advantageously  by 
Dupuytren,  diluted  with  twenty  times  its  weight  of  calomel,  and 
either  dusted  on  the  ulcerated  surface,  or  applied  in  the  form  of  paste 
made  with  mucilage.  He  removed  the  application  at  the  end  of  two 
or  three  days,  and  renewed  it  five  or  six  times  when  necessary. 

Mr.  Luke,  Surgeon  of  the  London  Hospital,  considers  a  mixture 
of  two  grains  of  arsenious  acid  and  an  ounce  of  spermaceti  ointment, 
as  almost  a  specific  in  onycJiia  maligna.  (Pereira,  Mat.  Med.,  3d  ed., 
p.  QQQ.)  Under  corrosive  sublimate,  I  shall  have  to  speak  of  another 
remedy  equally  certain. 

It  is  customary  to  dilute  arsenious  acid  with  sulphur.  For  use 
as  a  stimulant  or  alterative,  one  grain  of  the  acid  may  be  mixed 
with  a  drachm  of  sulphur,  and  then  incorporated  with  seven  drachms 
of  simple  ointment ;  and  the  strength  might  well  be  doubled,  or  even 
quadrupled,  when  the  extent  of  surface  to  be  covered  is  small.  Sir 
Astley  Cooper  employed,  with  a  view  to  the  caustic  eff'ect,  an  oint- 
ment consisting  of  a  drachm  of  arsenious  acid,  a  drachm  of  sulphur, 
and  an  ounce  of  spermaceti  cerate,  to  be  removed  at  the  end  of 
twenty-four  hours.  The  arsenical  2^owder  of  Frere  Cosme  and 
Housselot,  which  is  recognized  by  the  French  Codex,  consists  of  one 
part  of  arsenious  acid,  two  of  dragon's  blood,  and  two  of  porphyrized 
cinnabar,  and  is  to  be  applied  in  the  form  of  a  paste  made  with  the 
saliva,  or  with  mucilage.  Particular  formulse,  however,  are  of  little 
importance.  One  part  of  the  acid  may  be  incorporated  with  from 
four  to  eight  or  nine  parts  of  inert  material,  either  in  the  form  of  an 
ointment,  or  of  a  paste  made  with  mucilage.  It  might  be  well  to 
add  a  little  of  one  of  the  salts  of  morphia  to  allay  pain. 


V.   CHLORIDE  OF  ZINC. 

ZINCI  CHLORIDUM.  U.S.,  Lond.,  Bub. 

Preparation.  Chloride  of  zinc  is  best  prepared  by  dissolving  zinc 
in  muriatic  acid,  filtering  the  solution,  evaporating  it  to  dryness, 
melting  the  residue  in  a  crucible,  and  pouring  the  liquid  upon  a 
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clean  surface  of  stone  to  harden.  The  metal  combines  with  the 
chlorine  of  the  muriatic  acid  to  form  the  chloride  of  zinc,  and  the 
hydrogen  escapes.  The  remaining  steps  are  merely  to  obtain  the 
preparation  in  a  convenient  form.  After  solidification,  it  is  broken 
into  pieces,  and  kept  in  a  well-stopped  bottle. 

Properties.  This  salt  is  translucent,  of  a  waxy  softness,  a  gray- 
ish-white colour,  inodorous,  and  of  an  acrid,  astringent,  metallic 
taste.  It  is  soluble  in  water,  alcohol,  and  ether,  extremely  deliques- 
cent, fusible,  and  at  a  high  temperature  volatilizable  unchanged.  It 
is  apt  to  be  impure,  in  consequence  of  impurities  contained  in  the 
zinc  out  of  which  it  is  made.  For  an  account  of  these,  and  the 
methods  of  detecting  them,  see  the  U.  S.  Dispensatory. 

affects.  Chloride  of  zinc  is  locally  irritant  and  escharotic.  When 
applied  in  a  state  of  concentration  necessary  for  the  caustic  effect,  it 
produces  a  sensation  of  warmth,  quickly  followed  by  a  severe  burn- 
ing pain,  which  continues  for  several  hours.  After  the  cessation  of 
the  pain,  if  the  part  be  examined,  it  will  be  found  covered  with  a 
white  eschar,  which  soon  begins  to  separate,  and  usually  falls  off  in 
about  ten  days.  The  action  is  less  rapid  and  extensive  than  that  of 
potassa,  and  the  pain  is  more  severe  and  lasting  than  that  occasioned 
by  nitrate  of  silver;  but  it  produces  a  much  deeper  slough  than  the 
latter  caustic.  It  appears  to  exert  a  tonic  influence  on  the  surround- 
ing tissues,  with  less  inflammation  than  proceeds  from  arsenious  acid. 
It  is  believed  to  owe  its  escharotic  operation  to  a  chemical  union 
which  it  forms  with  the  albumen  and  gelatin  of  the  tissues.  It  has 
the  advantage  over  arsenious  acid  as  an  escharotic,  that  it  never  in- 
juriously affects  the  system  through  absorption.  While  it  possesses 
these  caustic  properties,  it  acts  as  a  preservative  to  dead  animal 
tissues,  and  corrects  foul  odours  by  decomposing  the  emanations  on 
which  they  depend,  especially  hydrosulphate  of  ammonia. 

Uses.  For  the  internal  uses  of  chloride  of  zinc,  see  page  430  of 
the  first  volume.  It  is  chiefly  employed  for  its  escharotic  effects,  and 
was  introduced  into  use  as  a  substitute  for  arsenious  acid,  which  it 
was  thought  to  resemble  in  caustic  properties,  without  its  dangers. 
It  is  especially  useful  in  hqms,  but  is  also  employed  for  destroying 
cancerous  tumours  and  other  heterologous  growths,  aneurisms  from 
anastomosis,  and  nsevi  materni,  and  has  been  used  successfully  in 
a  case  of  aneurism  of  the  subclavian  from  a  penetrating  wound. 
Other  applications  of  it  have  been  to  the  cure  o^  fistula  in  ano  and 
chancre,  and  for  the  perforation  of  the  case  of  new  bone  in  necrosis. 
Application.     In  consequence  of  its  extreme  deliquescence,  it  can- 
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not  in  general  be  applied  alone,  as  it  would  be  impossible  to  limit  its 
operation  duly.  Dr.  Canquoin,  of  Paris,  who  was  mainly  instru- 
mental in  introducing  it  into  use  as  a  caustic,  mixes  it  into  a  paste 
with  wheat  flour  and  water.  The  paste  is  of  different  strengths, 
according  to  the  effect  desired,  containing  one  part  of  the  chloride 
with  from  two  to  five  parts  of  flour,  every  ounce  of  which  requires 
about  fifteen  drops  of  water.  It  is  applied  in  layers  of  from  one  to 
four  lines  in  thickness ;  and,  in  tumours,  successive  applications  are 
made,  as  the  eschars  separate,  until  the  whole  diseased  structure  is 
removed. 

M.  Maisonneuve  has  introduced  a  new  mode  of  cauterization, 
which  may  be  most  conveniently  effected  with  the  choloride  of  zinc. 
The  peculiarity  consists  in  introducing  the  caustic  into  the  interior 
of  tissues,  and  thus  causing  it  to  act  from  within  outward.  Making 
a  paste  with  one  part  of  the  chloride  and  three  of  flour,  with  water, 
he  cuts  it  into  pointed  strips,  which  he  calls  "arrows,"  and  dries 
them.  They  are  sufficiently  hard  to  be  forced  into  soft  tissues;  but, 
when  this  cannot  be  done,  they  may  be  introduced  into  slits  made 
by  a  bistoury.  By  being  arranged,  in  the  near  vicinity  of  each 
other,  circularly  around  a  tumour,  they  invest  it  with  a  mortified 
portion  of  tissue,  in  consequence  of  which  the  supply  of  blood  is 
cut  off,  and  the  tumour  perishes.  Or  they  may  be  thrust  in  great 
numbers,  and  close  together,  into  the  tumour  itself,  and  thus  destroy 
it.  {3Ioniteur  des  Hopitaux,  No.  115.) 

Dr.  Alexander  Ure,  of  Glasgow,  obviates  the  disposition  of  the 
caustic  to  run,  by  mixing  it  with  finely  powdered  anhydrous  sulphate 
of  lime,  which  has  the  property  of  absorbing  the  moisture.  It  is  thus 
more  accurately  limited  than  in  any  other  mode ;  for  the  paste,  made 
of  a  suitable  consistence,  retains  its  form  for  a  long  time.  The  dura- 
tion of  the  pain  is  thus  lessened,  as  the  liquid  chloride  is  prevented 
from  running  into  the  sound  parts.  When  the  cuticle  is  sound  over 
a  tumour  to  be  destroyed,  it  should  be  removed  by  a  blister,  previ- 
ously to  the  application  of  the  caustic.  Dr.  Conway,  of  Richmond, 
Ya.,  who  recommends  the  chloride  of  zinc  in  chancre,  applies  the 
saturated  solution  formed  by  its  deliquescence  directly  to  the  sore, 
and,  if  it  has  been  too  freely  applied,  washes  it  off  with  water,  which 
may  be  most  readily  done  by  a  moist  sponge.  ( Va.  3Ied.  and  Surg. 
Journ.^  iv.  473.) 

Mr.  Stanley,  of  London,  has  succeeded  in  removing  cancerous 
tumours  of  the  breast  by  the  application,  on  pledgets  of  lint,  of  a 
solution  of  chloride  of  zinc,  containing  fifty  grains  or  a  drachm 
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of  the  chloride  to  a  fluidounce  of  water.  The  application  was  more 
or  less  frequently  renewed  according  to  the  severity  of  its  effects, 
at  first  as  often  as  every  two  or  three  hours  in  the  day.  The  caustic, 
thus  applied,  is  said  to  be  less  painful  than  when  used  in  the  solid 
form.  {3Ied.  Times  and  G-az.^  April,  1857,  p.  407.) 

M.  Manoury  has  found  advantage  in  employing  the  chloride  of 
zinc  incorporated  with  gutta  percha,  forming  a  malleable  mass, 
which  at  a  moderate  heat  may  be  moulded  into  strips,  or  any  other 
desirable  shape.  The  preparation  is  made  in  the  same  manner  as  a 
similar  mixture  of  gutta  percha  and  potassa.   {^qq  page  782.) 


VI.  SULPHATE  OF  ZINC. 
ZINCI  SULPHAS.  U.S.,Lond.,Ud.,Dub. 

This  has  been  already  treated  of  in  reference  to  all  other  uses, 
except  simply  those  of  an  escharotic.  (See  vol.  i.page  420,  and  ii.  458.) 
In  the  latter  capacity,  attention  has  been  called  to  it  by  Prof.  Simp- 
son, of  Edinburgh.  In  the  United  States  it  has  long  been  used, 
mixed  with  corrosive  sublimate,  as  an  excellent  caustic  application 
in  onychia  maligna.  This  use  of  it  was  referred  to  in  the  first  edi- 
tion of  the  U.S.  Dispensatory,  published  in  1833,  in  the  article  upon 
corrosive  sublimate  (p.  854),  and  was  highly  recommended,  from  my 
own  experience,  in  the  first  edition  of  this  Treatise.  I  have  also 
been  in  the  habit,  for  thirty  years  or  more,  of  recommending  the 
use  of  a  strong  solution  of  it,  as  the  most  effectual  application  in  the 
ulcerous  affections  of  the  mouth  known  as  cancrum  oris,  and  in  other 
ill-conditioned  ulcers  of  the  mouth  and  fauces.  But  I  am  not  aware 
that  any  one  has  anticipated  Professor  Simpson,  in  the  separate  use 
of  it,  in  the  form  of  powder,  as  a  caustic  agent. 

Prof.  Simpson  employs  it,  deprived  of  its  water  of  crystallization, 
and  reduced  by  levigation  to  the  state  of  fine  powder.  In  this  con- 
dition, though  it  will  not  act  when  the  cuticle  is  sound,  he  considers 
it,  when  applied  to  ulcerous  surfaces,  as  one  of  the  most  powerful 
and  easily  managed  of  the  escharotics.  It  may  be  applied  in  the 
state  of  powder,  or  formed  into  a  paste  with  a  drachm  of  glycerin, 
or  into  an  ointment  with  two  drachms  of  lard,  to  the  ounce.  The 
depth  of  the  eschar  produced  is  proportioned  to  the  thickness  of  the 
caustic  layer.  The  death  of  the  part  takes  place  rapidly,  and  the 
slough,  which  is  white,  usually  separates  on  the  fifth  or  sixth  day. 
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leaving  a  red  granulating  surface,  which  quickly  cicatrizes.  The  salt, 
like  the  chloride  of  zinc,  acts  as  an  antiseptic  agent,  and  prevents 
putrefaction  of  the  part  destroyed.  In  the  extirpation  of  malignant 
tumours,  the  application  must  be  renewed  as  soon  as  the  slough 
separates,  whenever  an  unhealthy-looking  surface  is  left. 

The  special  recommendations  of  this  escharotic  are  considered  by 
Dr.  Simpson  to  be,  1.  its  power,  2,  its  rapidity,  3.  its  simplicity  of  man- 
agement and  facility  of  application,  4.  its  indisposition  to  deliquesce 
and  spread,  and  5.  its  entire  safety.  Besides  destroying  with  it  organic 
malignant  growths  and  deposits,  he  has  used  it  successfully  in  the 
treatment  of  indurated  ulcers  of  the  cervix  uteri,  and  of  lupus  and 
other  eroding  ulcers  of  the  face  and  other  parts  of  the  surface  of 
the  body ;  for  the  removal  of  the  small  red  tumours  at  the  orifice  of 
the  female  urethra  and  other  neighbouring  parts ;  and  in  destroying 
"ulcerated  condylomata  and  warty  excrescences."  [Med.  Times  and 
aaz.,  Jan.  17th,  1857.) 

Dr.  Watson,  of  Glasgow,  has  used  the  powdered  sulphate  of  zinc 
satisfactorily  in  old,  indolent,  callous  ulcers  of  the  legs,  such  as  are 
very  commonly  to  be  seen  in  hospitals.  He  states,  too,  that  the 
salt,  fused  and  run  into  moulds,  had  been  found  by  Dr.  McGhie  to 
act  as  a  good  escharotic,  though  very  painful.  [Bost.  3Ied.  and  Surg. 
Journ.,  from  Glasgow  Med.  Journ.) 


VII.  CORROSIVE  CHLORIDE  OF  MERCURY. 

HYDRARGYRI  CHLORIDUM  CORROSIVUM.  U.S. 
Syn.  Corrosive  Sublimate. 

This  has  been  described  among  the  preparations  of  mercury  (ii. 
298).  Locally,  it  is  irritant,  and,  in  a  concentrated  state,  moderately 
caustic.  As  corrosive  sublimate  has  a  strong  affinity  for  albumen,  it 
is  not  impossible  that  it  may  operate  chemically  as  an  escharotic; 
but  I  am  disposed  to  think  that  its  action  is  in  part  at  least  dynamic ; 
as  it  is  a  powerful  local  irritant,  and  its  corrosive  effect  is  greater 
upon  diseased  than  sound  tissue.  It  is  seldom  used  as  an  escha- 
rotic; but  chiefly  as  a  stimulant  and  alterative  application  in  cuta- 
neous eruptions,  chronic  mucous  inflammation,  and  indolent  or 
specific  ulcers. 

There  is,  however,  one  affection,  in  which,  from  considerable  expe- 
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rience  of  its  good  effects,  I  would  strongly  recommend  it,  with  a  view 
to  its  caustic  operation.  Under  the  name  of  onychia  maligna^  we  occa- 
sionally meet  with  an  extremely  obstinate  ulcer,  situated  around  the 
nail  of  a  finger  or  toe,  attended  with  considerable  swelling,  of  a  fetid 
odour  and  very  ill-conditioned  appearance,  frequently  separating  the 
nail,  and  seeming  to  have  no  tendency  to  heal.  Formerly  it  was  deemed 
necessary  sometimes  to  amputate  the  finger  or  toe.  I  have  never 
met  with  a  case  which  refused  to  yield  to  the  following  treatment, 
which  originated  with  the  late  Dr.  Perkins,  of  Philadelphia,  and  was 
strongly  recommended  by  Dr.  Physick  in  his  lectures.  Equal  parts 
of  corrosive  sublimate  and  sulphate  of  zinc,  well  powdered,  are 
intimately  mixed;  the  mixture  is  sprinkled  thickly  on  the  ulcerated 
surface,  so  as  to  cover  the  whole  of  it  deeply;  a  pledget  of  lint 
thoroughly  wet  with  tincture  of  myrrh  is  placed  over  the  powder; 
and  the  whole  dressed  with  a  compress  and  bandage.  It  is  of  little 
consequence  what  alcoholic  liquid  is  used;  the  object  of  it  being  that 
it  should  act  as  a  solvent  to  the  mercurial  salt.  I  have  generally 
substituted  laudanum  for  the  tincture  of  myrrh.  Severe  pain  is  expe- 
rienced, which  ceases  in  half  an  hour  or  less ;  and,  upon  the  removal 
of  the  dressings,  some  hours  afterwards,  an  eschar  is  seen  to  have 
formed,  covering  the  whole  surface  of  the  ulcer.  This  is  thrown 
off  in  the  usual  time,  and  a  healthy  surface  left,  which  heals  without 
diificulty.  The  peculiar  merit  of  the  preparation  seems  to  be,  that 
the  escharotic,  dissolved  by  the  alcoholic  liquid,  penetrates  to  every 
part  of  the  diseased  structure  about  the  root  of  the  nail,  and  every- 
where destroys  it.  Little  effect  is  produced  upon  the  sound  flesh. 
Whether  the  chloride  would  answer  the  same  purpose  without  the  salt 
of  zinc,  I  do  not  know;  for  I  have  never  tried  them  separately. 

As  a  local  stimulant  and  alterative,  corrosive  sublimate  is  a  good 
deal  used.  Dissolved  in  water,  in  the  proportion  of  from  five  to  ten 
grains  to  the  fluidounce,  it  is  an  excellent  application  to  syphilitic 
ulcers  of  the  fauces,  or  secondary  ulcers  of  the  same  character  else- 
Avhere,  which  seem  indisposed  to  heal  under  constitutional  treatment 
alone.  It  should  be  applied  by  means  of  a  camel's-hair  pencil,  so  as 
not  to  touch  the  sound  parts.  Employed  in  the  same  way,  it  would 
probably  prove  useful  in  other  indolent  and  ill-conditioned  ulcers.  A 
weaker  solution,  containing  one  or  two  grains  to  the  fluidounce,  may 
be  used  as  a  lotion  for  indolent  cutaneous  affections,  requiring  a  gen- 
tle stimulation.  It  may  be  used  in  lepra  and  psoriasis,  and  in  acne 
to  hasten  the  suppuration.  The  same  solution  has  been  employed  to 
VOL.  II. — 51 


802  LOCAL   REMEDIES.  [PART   II. 

destroy  insects  in  the  hair,  in  different  parts  of  the  body.  A  still 
weaker  solution,  containing  from  an  eighth  to  half  of  a  grain  in  the 
fluidounce,  is  used  as  a  collyrium  in  chronic  and  syphilitic  ophthalmia, 
as  a  gargle  in  venereal  sore-throat,  and  as  an  injection  in  gleet  and 
leucorrhoea.  The  addition  of  alcohol  facilitates  the  solution  of  the 
salt  in  water,  and,  when  it  is  used  in  large  proportion,  this  addition 
may  be  usefully  resorted  to. 

Trousseau  and  Pidoux  insist  strongly  on  the  efficacy  of  a  solution 
of  this  salt  in  2}^uritus  of  the  vulva.  They  dissolve  1  part  of  corro- 
sive sublimate  in  100  parts  of  alcohol,  and  direct  a  fluidrachm  of  the 
solution  to  be  added  to  a  pint  of  hot  water,  which  is  to  be  employed 
as  an  injection  or  lotion,  as  hot  as  it  can  well  be  borne.  [Trait,  de 
Therap.,  4e  ^d.,  i.  206.) 

The  use  of  this  salt  in  baths  has  been  already  noticed  (li.  303). 


VIII.  ACID  NITRATE  OF  MERCURY. 

HYDRARGYRI  NITRAS  ACIDUM.  — Hydrargyri  Perni- 
TRATis  Liquor. — Solution  of  Pernitrate  of  Mercury. 

This  is  prepared,  according  to  the  directions  of  the  Dublin  Col- 
lege, by  dissolving  two  avoirdupois  ounces  of  mercury  in  a  fluidounce 
and  a  half  of  pure  nitric  acid,  diluted  with  an  equal  measure  of 
water,  and  evaporating  to  the  bulk  of  two  fluidounces  and  a  half. 
The  preparation  consists  of  deutoxide  of  mercury  neutralized  by 
nitric  acid,  with  a  considerable  portion  of  the  acid  in  excess. 

It  is  a  powerfully  irritant  and  caustic  liquid,  highly  esteemed  by 
some  practitioners.  It  is  employed  in  lupus,  in  which  it  is  considered 
as  one  of  the  best  applications,  in  ulceration  of  the  neck  of  the  uterus, 
in  cancerous  and  sloughing  ulcers,  carbuncles,  moles,  noevi  materni, 
etc.  To  hasten  or  abort  the  indolent  pustules  of  acne,  and  to  pro- 
duce a  similar  effect  in  large  furuncles,  it  has  also  been  recom- 
mended; a  minute  drop  in  the  former,  and  a  full-sized  drop  in  the 
latter,  being  applied,  by  means  of  a  fine  brush,  to  the  apex  of  the 
little  tumours.  [Med.  Times  and  G-az.,  Jan.  1855,  p.  9.)  In  all 
these  cases,  the  liquid  caustic  is  best  applied  by  means  of  a  glass 
brush,  which  is  unaffected  by  the  acid.  It  has  sometimes  produced 
ptyalism,  through  absorption. 
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IX.   DRIED  ALUM. 

ALUMEN  EXSICCATUM.  U.S.,Lond.,Ed.—Khmim  Sicca- 

TUM.  Duh, 

Syn.  Burnt  Alum.  Alumen  TJstum. 

This  is  prepared  by  exposing  crystallized  alum  (i.  136)  to  a  mod- 
erate heat,  until  the  water  of  crystallization  is  driven  off,  and  then 
rubbing  it  to  powder.  It  is  necessary  not  to  urge  the  heat  too  far, 
as  otherwise  a  part  of  the  sulphuric  acid  may  also  be  expelled. 

Dried  alum  is  a  white  powder,  of  a  very  strongly  astringent  taste, 
and  slowly  soluble  in  water.  It  differs  from  the  crystallized  salt 
simply  by  the  want  of  water  of  crystallization,  and  some  modification 
in  its  molecular  condition. 

It  is  a  very  mild  escharotic,  scarcely  affecting  parts  covered  with 
the  cuticle,  and  only  moderately  the  living  healthy  tissue ;  but  act- 
ing with  considerable  energy  on  newly  formed  fungous  growths. 
It  is  used  chiefly  to  repress  fungous  granulations,  or  proud  flesh  in 
ulcers.  In  these  cases,  however,  it  does  something  more  than  de- 
stroy the  exuberant  granulations.  By  its  astringency  it  counteracts 
the  relaxation  which  occasions  this  sort  of  growth,  and  thus  favours 
the  healing  of  the  ulcers.  It  is  simply  sprinkled  on  the  diseased  sur- 
face, so  as  to  cover  it  with  a  thin  layer  of  the  powder.  It  is  particu- 
larly useful  in  the  fungous  ulcers  following  burns. 


X.   THE  MINERAL  ACIDS. 

Though  differing  much  in  power,  most  of  these  acids  act  in  a 
similar  manner  as  escharotics.  They  rapidly  destroy  the  cuticle, 
and  then  act  with  great  energy  on  the  parts  beneath,  decomposing 
them  through  chemical  affinities  for  their  constituents,  and  quickly 
producing  extensive  sloughs,  if  allowed  to  continue  in  contact  with 
the  flesh.  In  consequence  of  their  liquid  form,  their  action  cannot 
be  so  easily  limited  as  that  of  the  solid  escharotics ;  and  the  extent 
of  their  effects  cannot  be  so  well  estimated.  They  are,  therefore, 
comparatively  little  used ;  but,  from  the  rapidity  of  their  action, 
they  are  occasionally  resorted  to  in  urgent  cases,  especially  when  it 
is  desirable  to  denude  an  extensive  surface  of  the  cuticle. 

In  violent  stomachic  affections,  in  which  life  is  in  imminent  danger, 
one  of  these  acids  may  be  applied  to  the  epigastrium,  so  as  to  sepa- 
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rate  the  epidermis.  Great  caution  is  necessary  not  to  allow  their 
action  to  proceed  too  far,  and,  as  soon  as  the  desired  effect  is  pro- 
duced, to  neutralize  the  remaining  acid,  by  washing  the  surface  over 
with  a  weak  solution  of  one  of  the  alkaline  carbonates.  The  denuded 
surface  may  then  be  dressed  with  either  simple  cerate  or  resin  cerate, 
according  as  it  may  be  desirable  to  promote  healing,  or  to  sustain 
inflammation.  In  consequence  of  the  powerful  chemical  action  of 
the  acids  on  organic,  and  on  many  mineral  substances,  it  is  some- 
what difficult  to  apply  them  neatly.  A  sort  of  brush,  however,  for 
the  purpose  may  be  made  by  wrapping  old  linen  around  the  end  of 
a  stick,  securing  it  with  a  string,  and  ravelling  the  projecting  border. 
Recently  glass  brushes  have  been  introduced  into  use,  and  are  ad- 
mirably adapted  to  the  purpose  of  applying  liquid  caustics.  They 
may  be  made  very  small,  so  as  to  confine  the  application  to  a  point, 
or  in  various  degrees  larger,  so  as  to  spread  it  more  rapidly  over 
broad  surfaces. 

I.   SULPHURIC  ACID. — AciDUM   SuLPHURICUM. 

The  concentrated  acid  acts  with  vast  energy  as  an  escharotic.  In 
its  first  operation,  it  whitens  the  parts  by  forming  a  compound  with 
the  albumen,  but  in  the  progress  of  its  action  blackens  them,  probably 
by  taking  the  elements  of  water  from  the  tissues,  and  liberating  the 
carbon.  It  is  very  rarely  used  in  this  state.  For  the  denudation  of 
the  skin  above  referred  to,  nitric  or  muriatic  acid  is  preferable  in 
consequence  of  their  less  energetic  action.  In  cases,  however,  of 
entropium  and  eciropium,  or  inversion  and  eversion  of  the  eyelid, 
the  acid  has  been  employed  by  some  eminent  British  surgeons  ;  being 
applied,  in  the  former  case,  upon  the  skin  on  the  outside  of  the  lid, 
and  in  the  latter,  to  the  exposed  mucous  surface.  Of  course,  in  each 
case,  great  care  is  taken  not  to  allow  its  action  to  extend  too  far. 
It  operates  advantageously  in  the  affection,  through  the  contraction 
which  attends  the  healing  of  the  ulcer,  left  after  the  separation  of 
the  eschar. 

3Iuch  diluted,  the  acid  has  been  used  as  a  gargle  in  sore-throat, 
as  a  mouth-wash  in  pytalism,  and  as  a  tonic  and  astringent  applica- 
tion to  indolent  ulcers  and  cutaneous  eruptions.  From  half  a  flui- 
drachm  to  two  fluidrachms  may  be  added  to  a  pint  of  water.  An 
ointment  prepared  by  mixing  a  drachm  of  it  with  an  ounce  of  lard 
has  been  used  in  cutaneous  eruptions.  It  occasions  inflammation 
and  sometimes  ulceration,  and  should  be  weakened,  when  used  for 
eruptions,  by  an  equal  weight  of  lard.  In  this  feebler  form,  it  has 
been  employed  as  a  rubefacient  liniment  in  rheumatism  of  the  joints, 
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etc.  3Iixed  ivith  saffron  to  the  consistence  of  a  paste,  it  has  been 
used  by  Velpeau  as  an  escharotic,  and  found  to  answer  well.  Mr. 
Henry  Thompson,  of  London,  has  found  it  to  act  efficiently  in  the 
destruction  of  epithelial  cancer,  when  made  into  paste  with  dried  and 
powdered  sulphate  of  zinc.  {Lancet,  Am.  ed.,  Jan.  18-58,  p.  51.) 

II.   NITRIC  ACID. ACIDUM    NiTRICUM. 

This  is  also  powerfully  escharotic,  though  less  so  than  the  sul- 
phuric acid.  It  stains  the  cuticle  yellow  before  destroying  it,  and 
imparts  the  same  hue  to  other  tissues.  It  operates  no  doubt  in  some 
measure  by  oxidizing  the  constituents  of  the  part  destroyed.  In  its 
concentrated  state,  it  has  been  used  for  denuding  the  cuticle,  to  de- 
stroy ivarts  and  the  crusts  of  favus  or  porrigo,  as  an  application  to 
phagedenic  ulcers,  and  to  decompose  the  poison  in  the  bites  of  rabid 
animals.  It  is  said  to  be  peculiarly  useful  in  phagedenic  ulcers,  to 
the  whole  surface  of  which  it  is  applied,  so  as  to  form  a  firm  dry 
crust.  To  restrict  its  action,  the  parts  around  should  be  protected 
by  resin  cerate  or  plaster.  Dr.  Henry  Smith,  of  London,  strongly 
recommends  it  in  certain  cases  of  piles,  with  a  prolapsed  condition 
of  the  rectum,  and  an  unhealthy  and  vascular  state  of  the  mucous 
membrane.  The  strong  acid  is  applied  freely  to  the  diseased  mem- 
brane, and  occasions  a  good  deal  of  pain  at  first;  but,  after  the  sub- 
sidence of  this,  there  is  little  further  suifering.  (See  Loud.  Med. 
Times  and  G-az.,  Aug.  1854,  p.  185.) 

Largely  diluted,  it  has  been  used  as  a  wash  for  indolent,  carious, 
sloughing,  and  otherwise  ill-conditioned  ulcers;  and,  in  the  form  of 
an  ointment,  in  chronic  skin  diseases,  especially  impetigo  in  its 
advanced  stages.  (See  vol.  i.  p.  377.) 

IIL  MURIATIC  ACID.— AciDUM  MuRIATICUM. 

Muriatic  acid  is  an  energetic  caustic,  but  less  so  than  either  of 
the  preceding,  as  its  chemical  reactions  with  the  tissues  are  not  so 
powerful.  It  has  been  used  to  denude  the  cuticle,  and  as  an  appli- 
cation to  pseudomembranous  exudations  in  the  mouth  and  fauces, 
in  which  it  was  highly  esteemed  by  Bretonneau,  though  now  super- 
seded by  nitrate  of  silver.  It  has  also  been  used  in  ulcers  of  the 
mouth,  especially  those  denominated  cancrwn  oris.  Diluted,  it  is 
used  as  a  gargle  in  the  sore-throat  of  malignant  scarlet  fever.  For 
this  purpose,  one  or  two  fluidrachms  may  be  added  to  half  a  pint  of 
water.  An  objection  to  this  and  other  acid  gargles  is,  that  they  are 
liable  to  injure  the  teeth. 
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IV.  CHROMIC  ACID. — AciDUM  ChromicUM. 

This  has  been  introduced  into  notice  by  Mr.  Marshall,  of  London, 
as  an  excellent  application  to  warts  on  the  genital  organs,  whether 
of  syphilitic  origin,  or  from  other  causes.  It  may  also  be  used  for 
the  other  purposes  of  the  escharotics.  Dr.  Marshall  used  it  in  the 
form  of  solution,  made  by  dissolving  one  hundred  grains  of  the  crys- 
tallized acid  in  a  fluidounce  of  distilled  water.  [Lancet,  Am.  ed., 
May,  1859,  p.  413.)  For  a  more  particular  account  of  this  acid,  see 
the  U.  S.  Dispensatory  (11th  ed.,  p.  1392). 


Probably  all  that  can  be  effected  by  this  class  of  medicines  can  be 
gained  from  the  escharotics  above  described.  But  numerous  other 
substances,  besides  those  mentioned,  have  similar  properties,  and 
have  been  more  or  less  used.  The  following  is  a  list  of  a  few  of 
the  least  valueless  among  them. 

The  stronger  solution  of  ammonia,  if  allowed  to  remain  in  contact 
with  the  skin  a  few  minutes  longer  than  is  necessary  to  vesicate, 
say  from  ten  to  fifteen  minutes,  will  produce  a  slough,  and  may  be 
used  for  this  purpose  in  cases  of  great  urgency.  (See  ii.  744.)  IIt/- 
drate  of  Soda  is  little  less  efficient  than  caustic  potassa.  Lime  also 
is  escharotic,  and  has  occasionally  been  used  in  fungous  ulcers.  The 
clilorides  of  soda  and  lime  have  slight  escharotic  powers,  as  also 
have  the  carbonates  of  the  alkalies.  Of  the  metallic  preparations, 
chloride  of  antimony  or  butter  of  antimony,  subacetate  of  copper,  and 
red  oxide  of  mercury  may  be  added  to  the  list.  Strong  acetic  acid 
belongs  to  the  same  category,  and  has  been  used  in  certain  cutaneous 
eruptions,  especially  porrigo,  applied  by  a  camel's-hair  pencil  to  each 
eruption,  and  in  chancre. 
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CHAPTER  III. 

Local  Remedies  acting  Mechanically. 

These  may  be  distributed  into  the  four  classes  of  diluents^  demul- 
cents, eviollients,  and  protectives.  Compressing  agents  might  be 
added;  as  also  the  measures  employed  to  regulate  position;  but  it  is 
the  result  in  these  cases,  and  not  the  means  used  to  produce  it  that 
is  remedial ;  and  the  latter  are  so  closely  dependent  on  manipulation 
for  their  eiliciency,  that  they  belong  rather  to  the  category  of  surgi- 
cal instruments  than  of  remedies. 


CXj^^SS    I. 

DILUENTS. 

These  are  drinks  which  simply  dilute  the  various  liquids  of 
the  body,  without  dynamically  modifying  its  condition  or  functions. 
Water  is  really  the  only  diluent ;  for,  however  it  may  be  qualified  in 
relation  to  sensible  or  nutritive  properties  by  the  substances  added, 
though  it  may  be  made  more  grateful  to  the  palate,  and  may  accom- 
plish other  purposes  incidentally,  it  is  obvious  that  these  additions  do 
not  affect  the  characteristic  result.  Nor  is  there  any  other  liquid,  so 
indifferent  in  its  effects,  as  to  be  a  fit  substitute  for  water  for  this 
special  purpose.  Even  water  itself  is  not  without  a  positive  dynamic 
operation  on  the  system.  I  have  already  shown  that,  in  excess,  it  is 
directly  and  universally  sedative,  and  may  even  be  made  to  reduce 
the  vital  actions  to  a  point  incompatible  with  life.  It  is  only  when 
in  exact  correspondence  with  the  wants  of  the  system  that  it  is 
indifferent  in  its  operation,  neither  elevating,  depressing,  nor  per- 
verting the  normal  actions.  As  a  pure  and  exclusive  diluent,  there- 
fore, it  must  be  given  only  in  correspondence  with  these  wants ;  but 
it  almost  always  happens  that,  when  there  is  an  indication  for  dilu- 
tion, there  is  no  contra-indication  for  a  moderate  sedative  influence 
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from  water,  locally  or  generally;  and  if  it  happens  to  be  given  in 
quantities  beyond  the  necessities  of  the  system,  no  injury  results. 

Aqueous  drinks  operate  as  diluents  in  every  stage  of  their  pro- 
gress through  the  system.  In  the  first  place,  they  dilute  the  liquid 
contents  of  the  stomach  and  bowels;  secondly,  they  are  absorbed 
and  dilute  the  blood;  and  lastly,  they  are  thrown  off  by  different 
emunctories,  and  serve  to  dilute  the  secreted  liquids,  as  the  perspira- 
tion, bile,  saliva,  and  urine,  particularly  the  last. 

They  act  beneficially  by  rendering  the  different  liquids  less  irritat- 
ing, and  sometimes  by  facilitating,  in  consequence  of  an  increased 
tenuity  imparted  to  these  liquids,  their  course  through  their  various 
passages.  In  relation  to  the  former  effect,  they  are  useful,  as  a 
general  rule,  in  all  irritative  or  inflammatory  affections  of  the  sur- 
faces over  which  they  pass,  and  in  cases  in  which  the  liquids  them- 
selves are  morbidly  irritating.  Let  us  trace  the  diluent  liquid  through 
its  route,  and  note  its  therapeutic  effects. 

The  stomach  may  contain  acrid  matters,  which  not  only  irritate 
the  gastric  mucous  membrane,  but  give  rise  to  various  morbid  sym- 
pathetic phenomena,  especially  headache.  A  drink  of  water  often 
affords  relief  by  diminishing  the  acrimony  of  the  offending  cause, 
until  nature  shall  remove  it  in  the  ordinary  operations  of  the  ali- 
mentary canal.  I  have  repeatedly  known  sick-headache,  dependent 
on  gastric  irritation,  to  be  completely  relieved  by  a  tumblerful  of 
water,  without  any  other  observable  effect.  Hence,  too,  one  of  the 
advantages  of  free  dilution  in  cases  of  acrid  poisoning.  But  the  gas- 
tric mucous  membrane  may  be  irritated  or  inflamed,  independently  of 
its  contents,  which,  nevertheless,  though  normal  in  their  character, 
operate  as  an  irritant  to  it  in  its  more  sensitive  condition.  Here, 
too,  diluent  drinks  are  often  of  advantage,  and,  if  taken  in  small 
quantities,  and  at  a  temperature  in  accordance  with  the  indications, 
may  afford  relief  simply  by  diminishing  the  irritant  action  of  the  gas- 
tric liquids.  Cold  water,  in  small  quantities,  frequently  administered, 
is  not  only  very  grateful,  but  may  be  positively  useful  also  in  gastri- 
tis. These  remarks  are  equally  applicable  to  irritating  contents  of 
the  bowels,  or  an  inflamed  state  of  the  intestinal  mucous  membrane. 
Diluent  drinks  are,  therefore,  serviceable  in  diarrhoea  of  irritation, 
enteritis,  and  dysentery. 

Following  the  drinks  into  the  blood-vessels,  we  find  them  often  of 
great  service  by  rendering  the  blood  less  irritating,  in  all  fevers  with 
thirst  and  a  hot  skin,  and  in  all  acute  inflammations.  In  some  in- 
stances too,  when  the  blood  is  thickened  by  loss  of  its  serosity,  the 
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water  answers  a  good  purpose  by  restoring  the  normal  fluidity.  On 
this  principle,  it  probably  does  good  in  cholera. 

When  thrown  out  with  the  secretions,  we  find  the  diluents  pecu- 
liarly useful  in  irritative  diseases  of  the  urinary  organs,  and  in  acrid 
states  of  the  urine.  Hence  their  beneficial  efiects  in  nephritis,  pye- 
litis, cystitis,  urethritis,  various  forms  of  gravel,  and  strangury  from 
acrid  impregnation  of  the  urine,  as  under  the  use  of  cantharides  or 
the  oil  of  turpentine. 

As  regards  their  effects  in  thinning  inspissated  liquids,  there  is 
reason  to  think  they  are  occasionally  more  or  less  beneficial  in  facili- 
tating the  discharge  of  most  of  the  secretions;  as  of  the  tenacious 
mucus  from  the  bronchial  tubes,  the  inspissated  bile  from  the  biliary 
ducts,  and  the  thickened  urine  from  the  uriniferous  tubules  of  the 
kidneys. 

In  the  administration  of  these  liquids  regard  should  be  had  to  the 
choice  of  the  patient,  the  demands  of  the  stomach,  and  various  coin- 
cident indications.  Sometimes  pure  water  is  preferable  to  any  form 
of  admixture.  Generally  it  may  be  rendered  more  agreeable  to  the 
palate  by  saccharine  and  acidulous  additions,  and  various  flavouring 
substances,  and  may  be  made  the  vehicle  of  sufficient  nutrition  to  the 
system,  by  dissolving  in  it  some  gummy  or  amylaceous  substance. 
In  febrile  diseases,  acids  are  not  only  grateful,  but  useful  as  refriger- 
ants. In  irritable  states  of  the  stomach,  carbonic  acid  water  is  often 
a  very  appropriate  and  useful  adjuvant.  In  debility,  the  diluent 
may  be  rendered  somewhat  stimulant  by  wine  or  spirit. 

As  examples  of  drinks  of  this  kind,  of  which  the  practitioner  can- 
not have  too  many  at  his  command,  to  meet  the  wants  and  caprices 
of  the  patients,  or  the  various  calls  of  disease,  may  be  mentioned, 
molasses  and  water,  sugared  water,  toast-water,  harley-water,  solu- 
tions of  gum  arable,  arroiv-root,  tapioca,  or  sago,  infusions  of  flax- 
seed, slippery-elm,  henne  leaves,  and  sassafras  pith,  le7nonade,  orange- 
ade, apple-water,  tamarinds  and  water,  currant  or  blackberry  jelly 
diffused  in  water,  and  carbonic  acid  water;  and  not  a  few  others 
might  be  mentioned.  As  a  general  rule,  they  should  be  administered 
cool  or  cold,  and  in  small  quantities  at  a  time;  though  conditions 
sometimes  exist,  in  which  both  these  directions  may  be  contravened 
with  propriety ;  as  for  example  in  sick-headache,  in  which  a  tumbler- 
ful of  warm  water,  swallowed  at  once,  is  more  useful  than  an  equal 
quantity  taken  cold,  and  in  repeated  draughts. 
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DEMULCENTS. 

These  are  substances  of  a  bland  unirritating  character,  soluble  in 
water,  and  capable  of  imparting  to  that  fluid  more  or  less  viscidity 
or  adhesiveness.  They  generally  consist  of  gummy,  saccharine,  or 
farinaceous  substances,  or  of  two  or  more  of  these  combined. 

Therapeutically  they  operate  in  three  ways;  1.  by  covering  over 
and  sheathing  irritated  surfaces,  and  thus  protecting  them,  in  some 
degree,  from  the  contact  of  acrid  or  irritating  materials;  2.  by  retain- 
ing the  surfaces  in  a  moist  state  essential  to  a  proper  performance 
of  their  functions;  and  3.  by  mingling  with  acrid  substances,  and 
obtunding  their  acrimony. 

1.  So  far  as  concerns  their  first  method  of  action,  they  corre- 
spond with  the  class  which  I  propose  to  call  protectives ;  and  I  shall 
postpone  a  full  consideration  of  the  principles  by  which  their  thera- 
peutic results  are  produced,  till  we  come  to  the  consideration  of  that 
class.  Examples  of  their  effects  in  this  way  are  afforded  in  the 
relief  of  cough,  obtained  by  holding  gum  arabic  in  the  mouth,  and 
swallowing  it  as  it  slowly  dissolves  in  the  saliva;  and  in  the  alle- 
viation of  inflammation  of  the  conjunctiva,  by  mucilage  of  sassafras 
pith  introduced  into  the  eye.  In  the  former  case  the  mucous  mem- 
brane of  the  fauces,  and  in  the  latter  the  conjunctiva,  are  protected 
against  the  influence  of  the  air,  which  tends  to  sustain  the  inflamma- 
tory condition. 

2.  The  second  principle  of  action,  so  far  as  the  demulcents  are 
concerned,  is  more  efficient.  Inflammation  of  an  exposed  surface 
is  generally  attended  with  more  or  less  diminution  of  secretion,  and 
with  a  corresponding  degree  of  dryness.  The  pliability  and  softness 
of  the  tissues,  produced  by  a  due  degree  of  moisture,  is  essential  to 
the  performance  of  their  functions.  The  movements  necessary  every- 
where for  the  performance  of  function,  cannot  be  duly  effected  in  a 
rigid  and  hardened  condition  of  the  parts.  But  attempts  at  these 
movements  are  always  made,  and,  without  accomplishing  their  in- 
tended object,  they  excite  irritation  and  sustain  inflammation,  possi- 
bly by  friction,  possibly  by  rupture  of  the  minute  and  rigid  fibrils  of 
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the  tissue.  Suppose,  mtli  a  diseased  and  stiffened  condition  of  the 
skin  in  the  ham,  or  the  flexure  of  the  elbow,  we  should  nevertheless 
move  these  joints  in  the  performance  of  their  respective  offices;  we 
should  have,  in  the  cracks,  the  hemorrhage,  the  inflammation,  which 
would  certainly  follow,  an  illustration,  upon  a  large  scale,  of  what 
may  be  supposed  to  take  place  in  the  invisible  molecular  movements 
of  a  tissue,  deprived  of  its  due  amount  of  moisture,  and  consequent 
mobility.  Hence,  an  inflammation  in  the  exposed  mucous  mem- 
branes and  skin  has  a  tendency  to  sustain  itself  by  the  condition  of 
the  tissue  it  produces;  and,  if  we  can  artificially  correct  that  con- 
dition, we  remove  one  great  source  of  irritation,  and  favour  the  influ- 
ences which  tend  towards  health.  Every  one  knows  how  much  relief 
is  obtained  in  the  dry  skin  of  erysipelas,  and  the  dry  mouth  and 
throat  of  angina,  by  keeping  the  parts  constantly  moistened.  Demul- 
cents enable  us,  in  a  good  measure,  to  accomplish  this  object,  either 
through  their  own  essentially  moist  nature,  as  in  the  instance  of 
glycerin,  or  by  the  tenacity  with  which  they  hold  on  to  the  water  in 
which  they  are  dissolved,  or  which  is  incorporated  with  them,  as  in 
the  mucilage  of  flaxseed  or  slippery  elm.  It  is  not  by  any  immediate 
influence  of  its  own,  that  the  gummy  substance  gives  relief.  It  merely 
acts  the  mechanical  part  of  retaining  the  requisite  moisture. 

There  is  another  method  in  which  water  acts  in  the  relief  of  inflam- 
mation, besides  that  of  maintaining  the  necessary  physical  condition 
of  the  tissue;  it  is  by  the  direct  sedative  influence  which  it  exerts 
when  in  excess,  and  which  has  been  already  fully  discussed  under 
the  general  head  of  sedatives. 

3.  The  third  principle  of  action,  with  the  demulcents,  is  the  influ- 
ence they  have  upon  the  irritating  cause.  We  all  know  that  by  the 
mixing  of  an  acrid  substance  with  gum  or  sugar,  it  loses  its  sharpness 
of  impression  on  the  palate  in  much  larger  degree  than  could  be 
explained  from  the  mere  dilution.  Its  particles,  becoming  mingled 
with  those  of  the  viscid  matter,  have  less  facility  of  movement  than 
before,  and  come  into  contact  by  fewer  points  with  the  impressible 
membrane.  So  it  is  also  with  other  tissues  besides  that  of  the  organ 
of  taste.  The  influence  of  an  irritant  is  almost  universally  dimin- 
ished and  obtunded  by  demulcent  admixture.  Acrid  medicines,  when 
swallowed,  not  only  affect  the  taste  less  when  mixed  with  demulcent 
matter,  but  the  stomach  also.  Besides,  when  demulcents  are  swal- 
lowed, they  mingle  with  the  acrid  contents  of  the  stomach,  and  pos- 
sibly of  the  bowels,  and  moderate  the  irritant  influence  these  contents* 
exercise  on  the  mucous  membrane.     Injected  into  the  bladder,  the 
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vagina,  the  rectum,  the  ear,  the  nostrils,  thej  produce  the  same  effect 
in  obtunding  the  acrimony  of  the  morbid  secretions  in  these  parts, 
and  diminish  their  injurious  reaction  on  the  tissues  that  produced 
them,  or  over  which  they  pass. 


The  therapeutic  deduction  from  the  above  considerations  is  ob- 
vious. Demulcents  are  extremely  useful  as  remedies  in  inflamma- 
tion and  vascular  irritation;  and  it  is  for  their  beneficial  effects  in 
these  conditions  that  they  are  used  as  medicines.  They  relieve 
inflammation  or  irritation,  by  protecting  the  diseased  part,  in  some 
degree,  against  the  irritant  action  of  the  air  and  other  external 
agents ;  they  enable  us  to  keep  the  parts  moist,  and  obviate  the  mis- 
chievous effects  which  result  from  the  opposite  condition;  and  they 
diminish  the  irritant  action,  upon  an  inflamed  part,  of  substances  the 
contact  of  which  they  cannot  wholly  prevent. 

Incidentally,  they  have  another  advantage  in  the  treatment  of 
inflammatory  diseases;  that  they  afford,  namely,  precisely  the  kind 
of  food  which  the  circumstances  of  the  case  require,  in  the  highest 
state  of  excitement.  Gum,  sugar,  and  starch  are  exactly  the  articles 
of  diet  suitable  in  the  early  stages  of  inflammations,  and  inflamma- 
tory fevers. 

We  may  conveniently  recognize  three  types  of  demulcent  matter, 
and  treat  of  the  varieties  under  these  respectively.  They  may  be 
often  mixed  in  nature ;  but  we  shall  find  that  they  are  sufiiciently 
distinct  to  enable  us  to  make  this  arrangement.  The  demulcents, 
then,  will  be  considered  under  the  heads  of  mucilaginous,  saccharine, 
and  amylaceous  substances. 

1.  Mucilaginous  Substmices. 

By  the  term  mucilage  is  here  meant  a  solution,  or  an  apparently 
liquid  state  of  gummy  matter.  There  are  two  sets  of  substances 
belonging  to  this  category;  one,  those  in  which  the  gummy  matter 
has  been  isolated,  and  is  kept  in  that  state,  as  gum  arabic  and  traga- 
canth ;  the  other  in  which  it  is  still  contained  in  the  plants  or  parts 
of  the  plants  affording  it,  and  from  which  it  must  be  extracted  for 
use  by  water,  as  flaxseed  and  slippery  elm.  It  must  be  understood, 
too,  that  the  gummy  matter  is  not  identical  in  the  different  medicinal 
substances  consisting  of  or  containing  it,  but  that  it  is  chemically 
more  or  less  distinct  in  all.  I  shall  treat  first  of  the  isolated  gums, 
and  afterwards  of  the  others,  but  without  further  distinction. 


CHAP.  III.]  DEMULCENTS. — GUM   ARABIC.  813 

I.  GUM  ARABIC. — AcACiA.  U.S.,  Lond.,  Dub.  —  GuMMI 
ACACIyE.  Ed. 

Origin.  This  is  the  concrete  exuded  juice  of  different  species  of 
Acacia,  thorny  shrubs  or  trees,  growing  in  various  parts  of  Africa 
and  Arabia.  Acacia  vera  and  A.  Arahica  have  been  usually  con- 
sidered as  the  most  abundant  sources  of  it.  The  gum-producing 
species  generally  grow  in  the  deserts,  and  yield  their  product  during 
the  dry  season,  when  the  juice  exudes  through  fissures  in  the  bark, 
and  hardens  on  the  surface.  The  finest  is  brought  from  Upper 
Egypt  and  Nubia,  and,  being  exported  from  Alexandria,  is  usually 
called  Turkey  gum.  Other  varieties  are  brought  into  the  market, 
under  the  designations  of  Senegal,  India,  and  Barhary  gums,  etc. 
Though  portions  of  these  are  of  excellent  quality,  yet,  on  the  whole, 
the  Turkey  gum  is  the  purest  and  best  for  medical  use,  and  should, 
I  think,  be  exclusively  kept  for  such  purposes  in  the  shops. 

Properties.  When  unbroken,  gum  arable  is  in  pieces  of  irregular 
size  and  shape,  usually  roundish,  and  either  translucent,  or  of  a 
somewhat  opaque  appearance,  in  consequence  of  innumerable  minute 
cracks  or  fissures  wdth  which  they  are  pervaded.  Each  separate 
fragment,  however,  of  such  pieces  is  transparent.  The  best  variety 
generally  comes  to  us  already  broken  into  small  angular  fragments, 
which  are  beautifully  shining,  of  a  whitish  colour,  sometimes  tinged 
with  yellowish  or  reddish-brown,  hard,  brittle,  and  of  a  glossy  frac- 
ture. The  powder  is  purely  white.  Gum  arable  is  inodorous,  of  a 
very  feeble,  slightly  sweetish  taste,  very  soluble  in  water  both  hot 
and  cold,  and  insoluble  in  alcohol,  ether,  or  the  oils.  Alcohol  pre- 
cipitates it  from  a  strong  aqueous  solution.  Pieces  of  it  held  in  the 
mouth  slowly  dissolve  in  the  saliva.  A  solution  of  it  precipitates  a 
solution  of  subacetate,  but  not  of  acetate  of  lead,  is  gelatinized  by 
sesquichloride  of  iron,  and  precipitated  by  nitrate  of  mercury. 

Comjjosition,  etc.  Gum  arable  consists  of  arahin  or  pure  gum, 
with  some  uncombined  water,  and  a  little  saline  matter,  yielding, 
when  the  gum  is  burned,  about  three  per  cent,  of  ashes.  Arabin  or 
pure  gum  is  composed  of  carbon,  hydrogen,  and  oxygen,  the  two  lat- 
ter ingredients  being  in  mutually  saturating  proportions,  so  that  the 
gum  may  be  said  to  be  a  compound  of  carbon  and  water. 

If  perfectly  dry,  gum  arable  may  be  kept  any  length  of  time  un- 
changed. Its  solution,  which  is  usually  called  mucilage,  speedily 
becomes  sour  on  exposure,  especially  in  warm  weather,  in  conse- 
quence of  the  production  of  acetic  acid. 

Effects  and  Uses.     As  regards  any  dynamic  operation   on  the 
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system,  gum  arabic  is  probably  quite  inert.  It  is  simply  a  very 
bland  article  of  food,  of  comparatively  slight  nutritious  power.  As 
a  dernulcent,  it  has  the  properties  belonging  to  the  class;  but,  re- 
taining water  with  less  tenacity  than  some  other  gummy  substances, 
and  becoming  hard  and  stiff  upon  the  drying  of  its  solution,  it  is 
not  well  adapted  for  application  to  the  exterior  surface  of  the  body. 
For  internal  use  it  is  one  of  the  best,  perhaps,  upon  the  whole,  the 
best  of  the  demulcents,  and  is  among  those  which  are  most  used. 
A  lump  of  it  held  in  the  mouth,  and  allowed  slowly  to  dissolve, 
answers  an  excellent  purpose  in  allaying  coughs  dependent  on  irrita- 
bility of  the  fauces,  and  in  soothing  the  inflamed  membrane  in  angina. 
The  solution  may  be  used  in  all  acute  febrile  and  inflammatory  cases, 
and  is  particularly  adapted  to  inflammation  of  the  mucous  membrane 
of  the  stomach  and  bowels.  To  cases  in  which  acrid  poisons  have 
been  swallowed,  it  is  highly  appropriate.  It  is  also  used  freely  in 
inflammatory  conditions  of  the  bronchial  and  urinary  passages;  but 
I  am  not  confident  that,  in  these  affections,  it  operates  in  any  other 
way  than  by  pure  dilution,  in  other  words,  by  the  quantity  of  water 
taken  with  it.  It  not  only  acts  as  a  demulcent,  but  affords  also  the 
kind  of  diet  adapted  to  the  highest  stage  of  febrile  and  inflammatory 
excitement.  To  children  it  is  peculiarly  well  suited,  in  both  these 
capacities,  in  consequence  of  its  want  of  taste. 

For  ordinary  use,  an  ounce  of  the  gum  may  be  dissolved  in  a  pint 
of  water.  If  preferred,  the  solution  may  generally  be  flavoured 
with  sugar  and  lemon-juice.  In  almost  all  cases,  it  should  be  taken 
cold. 

Gum  arabic  is  also  much  used  for  suspending  insoluble  substances, 
whether  solid  or  liquid,  in  water,  for  the  convenience  of  administra- 
tion; and  in  the  preparation  of  pills.  Two  drachms  of  it  may  be 
used  in  a  mixture  of  six  fluidounccs. 

The  Mucilage  of  Q-um  Arabic  (Mucilago  Acaclze,  U.S.,  Dub.; 
MisTURA  AcACLE,  Lond.;  Mucilago,  Ed.)  is  an  officinal  prepara- 
tion, made,  according  to  the  U.  S.  Pharmacopoeia,  by  dissolving  four 
ounces  of  the  gum  in  half  a  pint  of  boiling  water.  Each  fluidounce 
contains  half  an  ounce  of  the  gum ;  and  half  a  fluidounce  may,  there- 
fore, be  prescribed  in  preparing  a  mixture  or  emulsion  of  six  fluid- 
ounces.  AYhen  the  powder  to  be  suspended  is  heavy,  a  larger  pro- 
portion may  be  used. 

Under  the  name  of  gum  pectoral,  a  demulcent  compound  is  pre- 
pared by  dissolving  equal  parts  of  gum  and  sugar,  and  evaporating 
the   solution.     It   dissolves   more   slowly   than   gum,   and   on   this 
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account,  as  well  as  for  its  flavour,  it  is  often  used  for  the  purposes 
of  a  demulcent  lozenge  in  catarrh  and  sore-throat. 

II.  GUM  MESQUITE. 

Under  this  name,  a  product  was  a  few  years  since  introduced  to 
the  notice  of  the  public,  which  promises,  at  some  future  time,  to  be- 
come an  important  article  of  commerce,  and  a  useful  medicine.  It 
was  brought  from  New  Mexico  by  Dr.  Geo.  G.  Shumard,  of  the 
U.S.  Army,  who  accompanied  an  expedition  sent  by  the  government 
into  the  Indian  country,  under  the  command  of  Captain  Marcy.  It 
was  obtained  from  a  tree  belonging  to  the  same  family  as  the  Acacia, 
which  extends  through  vast  regions,  and  is  capable  of  yielding  an 
unlimited  supply  to  commerce.  The  juice  exudes  spontaneously, 
and  hardens  on  the  bark. 

As  it  has  come  under  my  notice,  it  is  in  irregular  roundish  pieces, 
of  various  size,  and  of  different  hues,  from  colourless  transparency  to 
a  dark  amber-brown.  Some  of  the  pieces  have  the  fissured  appear- 
ance of  the  Turkey  gum.  Examined  by  Professor  Procter,  it  was 
found  to  resemble  gum  arable  in  its  solubilities,  but  to  differ  from 
that  principle  in  some  of  its  chemical  reagencies.  Thus,  it  does  not, 
like  that  gum,  precipitate  a  solution  of  subacetate  of  lead.  [Am. 
Journ.  of  Pharm.,  xxvii.  14  and  223.)  Dr.  Campbell  Morfit,  of 
Baltimore,  found  it  to  coincide  closely  with  gum  arable  in  composi- 
tion. {Am.  J.  of  Sci.  and  Arts,  2d  ser.,  xix.  263.) 

On  the  whole,  it  is  probable  that  this  gum  will  be  found  to  answer 
the  same  purposes  as  gum  arable  in  medicine  and  pharmacy;  and  it 
has  this  considerable  advantage,  that  it  may  be  mixed,  without  pre- 
cipitation, with  solution  of  subacetate  of  lead,  to  which  it  may  thus 
impart  demulcent  properties.  There  is  no  other  known  gummy  sub- 
stance of  which  this  can  be  said. 

III.  TKAGACANTH.  —  TeAGACANTHA.  U.S.,  Lond.,  Ed., 
Did). 

This  is  a  concrete  exudation  from  Astragalus  veriis,  and  perhaps 
other  species  of  Astragalus,  small  prickly  shrubs,  growing  in  Ana- 
tolia, in  Asia  Minor,  where  the  drug  is  collected. 

It  is  in  pieces  of  various  shape  and  size,  usually  contorted,  flat 
or  filamentous,  oblong  or  roundish,  extended  or  rolled  up,  of  a 
whitish,  yellowish,  or  brownish-white  colour,  slightly  translucent, 
and  of  a  somewhat  horny  consistence.  It  is  inodorous  and  nearly 
tasteless.  Its  powder  is  white.  In  contact  with  water,  it  absorbs 
that  fluid,  swells  up  very  greatly,  and  assumes  a  soft  -pasty  consist- 
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ence,  but  does  not  -wholly  dissolve.  It  is  composed  apparently  of 
two  ingredients,  one  soluble,  and  resembling  if  not  identical  with  pure 
gum,  the  other  softening  and  swelling  up,  but  not  dissolving  in 
•water.  The  latter  has  been  called  tragacanthin,  but  is  probably 
identical  with  bassorin.     Tragacanth  is  insoluble  in  alcohol. 

In  medicine,  it  is  used  almost  exclusively  as  an  ingredient  in 
lozenges,  in  the  preparation  of  which  it  is  very  useful,  by  its  great 
tenacity  and  imperfect  solubility,  which  cause  them  to  dissolve 
slowly  in  the  mouth.  It  is  also  used,  in  consequence  of  its  viscidity, 
in  the  suspension  of  heavy  powders. 

IV.  FLAXSEED.  — LiNUM.  U.  S.,  Dub.  — LiNl  Semen.  Lond. 
—  LiNi  Semina.  Ed. 

It  is  scarcely  necessary  to  state  that  this  is  the  product  of  the 
common  flax  ijlant^  or  Linum  usitatissimum.  The  appearance  of 
the  seeds  is  too  well  known  to  require  description.  I  shall  content 
myself  with  calling  attention  to  the  properties  which  render  them 
valuable  as  a  medicine. 

The  seeds  of  flax  contain,  in  their  investing  coat,  a  large  quantity 
of  mucilaginous  matter,  which  is  imperfectly  extracted  by  cold,  but 
readily  and  abundantly  by  hot  water,  forming  a  thick  mucilage. 
When  this  is  evaporated  to  dryness,  the  residue  is  found  to  consist 
of  a  portion  soluble  in  water,  which  is  probably  gum,  and  another 
insoluble,  but  swelling  up  and  softening  like  the  insoluble  matter  of 
tragacanth.  The  mucilage,  therefore,  is  an  imperfect  solution,  hold- 
ing part  of  the  gummy  matter  in  suspension. 

Besides  this  mucilaginous  matter  in  the  coating,  there  is  in  the 
interior  of  the  seeds  a  large  proportion  of  fixed  oil,  which  may  be 
obtained  by  expression,  and  which  gives  valuable  emollient  proper- 
ties to  the  powder  of  the  seeds.  (See  Emollients.) 

It  is  the  mucilage  which  imparts  its  demulcent  virtues  to  flax- 
seed, and  which,  in  preparing  the  medicine  for  use  in  this  capacity, 
it  is  always  desirable  to  obtain  separate  from  the  oleaginous  in- 
gredient. 

Uses  as  a  Demulcent.  As  a  demulcent,  flaxseed  is  used  exclu- 
sively in  the  form  of  infusion.  It  has  the  general  character  of  the 
class  in  a  high  degree,  and  is  very  much  employed.  For  external 
use,  one  of  the  medicines,  hereafter  to  be  considered,  is  generally  pre- 
ferred ;  but  internally  the  infusion  of  flaxseed  is  largely  prescribed. 
The  complaints  in  which  it  is  most  frequently  administered  are 
catarrhal  affections,  enteritis,  dysentery,  and  inflammation  or  irrita- 
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Hon  of  the  kidneys  and  urinary  passages,  including  of  course  stran- 
gury. It  is  also  frequently  injected  into  the  bowels,  in  irritated 
states  of  the  rectal  mucous  membrane.  In  irritable  conditions  of 
the  stomach,  it  is  inferior  to  gum  arabic,  as  less  delicate,  and  usually 
less  acceptable.  It  is  often  flavoured  with  sugar  and  lemon-juice,  or 
with  liquorice,  and,  when  used  in  bronchial  inflammation,  as  in  ordi- 
nary colds  of  the  chest,  measles,  etc.,  it  is  very  advantageously  asso- 
ciated with  tartar  emetic.  In  many  cases  of  catarrh,  nothing  more 
is  necessary  than  to  give  the  patient  daily,  in  small  quantities  at  a 
time,  frequently  repeated,  a  pint  or  more  of  flaxseed  tea,  with  one 
or  two  fluidrachms  of  antimonial  wine  in  each  pint. 

The  infusion  may  be  made  in  the  proportion  of  half  an  ounce  of 
the  seeds  to  a  pint  of  boiling  water.  The  seeds  should  not  be  bruised, 
and  decoction  should  be  avoided,  as  otherwise  the  oil  might  be  ex- 
tracted, and  render  the  infusion  less  agreeable,  and  less  acceptable 
to  the  stomach.  The  infusion,  made  with  a  smaller  proportion  of  the 
seeds,  may  be  used  as  a  mucilaginous  bath  in  cutaneous  aff"ections, 
extending  largely  over  the  body,  and  attended  with  much  irritation, 
as  urticaria,  lichen,  psoriasis,  etc.  Though  probably  not  so  much 
used  externally  as  the  infusion  of  slippery  elm  bark,  it  has  the  ad- 
vantage over  that  demulcent,  of  not  being  precipitable  by  solution 
of  acetate  of  lead,  in  such  a  degree  as  to  be  incompatible  with  their 
simultaneous  use.  When,  therefore,  it  may  be  desired  to  combine 
a  demulcent  with  a  saturnine  solution,  flaxseed  should  be  resorted 
to  preferably  to  the  bark  just  mentioned.  It  is  incompatible  with 
the  solution  of  sitfiacetate  of  lead. 

Compound  Infusion  of  Flaxseed  (Infusum  Lini  Compositum, 
U.S.,  Lond. ;  Infusum  Lini,  Ed.)  is  prepared,  according  to  the 
U.  S.  Pharmacopoeia,  by  infusing  half  an  ounce  of  the  seeds,  and  two 
drachms  of  bruised  liquorice  root,  in  a  pint  of  boiling  water,  and 
straining.     A  pint  or  more  may  be  taken  in  twenty-four  hours. 

Y.  QUINCE  SEED. — Cydonium.  U.S.,  Lond. 

The  fruit  of  Cydonia  vulgaris,  or  the  common  quince  tree,  yields 
seeds,  the  coriaceous  envelope  of  which  abounds  in  mucilage,  which 
they  yield  with  great  facility  to  boiling  water.  AVhen  the  infusion 
is  evaporated  to  dryness,  the  residue  is  found  to  be  soluble  in  water, 
and  therefore  to  differ  from  the  mucilage  of  flaxseed,  and  from  traga- 
canth.  From  pure  gum  or  arabin  it  diff'ers  in  some  of  its  relations. 
It  is,  therefore,  considered  peculiar,  and  by  Dr.  Pereira  has  been 
VOL.  II. — 52 
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called  cydonin.  Two  draclims  of  the  seeds  impart  sufficient  viscidity 
to  a  pint  of  water. 

Mucilage  of  quince  seeds  is  made  use  of  exclusively  as  an  external 
remedy,  being  applied  in  Great  Britain  to  erysipelatous  inflammation, 
inflamed  hemorrhoids,  cracked  lips,  sore  nipples,  and  especially  to 
the  eyes  in  ophthalmia.  In  this  country  it  is  seldom  used ;  its  place 
being  supplied  by  the  demulcent  to  be  next  noticed,  and  the  mucilage 
of  sassafras  pith.  As  it  yields  copious  precipitates  with  the  acetate 
and  subacetate  of  lead,  it  cannot  be  employed  in  connection  with 
them. 

A  Decoction  (Decoctum  Cydonii,  Lond.)  is  directed  by  the  Lon- 
don College  to  be  made  by  boiling  two  drachms  of  the  seeds  for  ten 
minutes  in  a  pint  of  water.  This  is  the  preparation  used  as  above 
mentioned.     It  does  not  keep  well. 

YI.  SLIPPERY  ELM  BARK. — Ulmus.  U.S. 

Origin  and  Properties.  This  is  the  inner  bark  of  Ulmus  fulva, 
the  slippery  elm  or  red  elm  of  this  country,  a  large  and  handsome 
tree,  growing  throughout  the  Middle  and  Northern  States.  The  bark 
is  usually  in  flattish  pieces  or  strips  of  variable  size,  of  a  tawny  colour, 
somewhat  reddish  on  the  inner  surface,  very  fibrous,  so  that  it  may 
be  bent  double  without  breaking,  of  a  sweetish  and  agreeable  odour, 
and  a  feeble  not  unpleasant  taste.  When  chewed,  it  fills  the  mouth 
with  mucilage.  Sometimes  it  comes  into  the  market  cut  into  small 
pieces,  and  sometimes  in  the  form  of  a  light,  loose,  tawny  powder, 
prepared  by  grinding. 

Chief  Constituent.  The  constituent  upon  which  the  bark  depends 
for  its  medical  virtues  is  a  peculiar  gummy  matter,  which  it  imparts 
readily  to  water,  forming  a  very  viscid  solution.  This  is  not,  like 
gum,  precipitated  by  alcohol,  but  affords  copious  precipitates  with 
the  solution  both  of  the  acetate  and  subacetate  of  lead. 

Medical  Uses.  Slippery  elm  bark  is  one  of  the  best  and  most 
agreeable  of  the  demulcents,  usually  well  received  by  the  stomach. 
It  is  much  used  in  this  country  both  internally  and  externally.  The 
infusion  is  a  useful  drink  in  catarrhal  affections,  diarrhoea,  dysentery, 
and  diseases  of  the  urinary  passages ;  and  is  an  excellent  application 
in  cases  of  external  inflammation.  Erysipelas,  the  severe  forms  of 
erythema,  especially  E.  nodosum,  the  inflammatory  stages  of  herj^es, 
eczema,  and  impetigo,  all  afford  indications  for  its  use;  and,  indeed, 
it  may  be  em.ployed  whenever,  in  consequence  of  local  inflammation, 
there  is  a  call  for  the  application  of  cool  water.     As  a  demulcent,  it 
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is  used  in  the  form  of  infusion,  wliicli  is  most  elegantly  made  out  of 
the  unpowdered  bark. 

Infusion  of  Slippery  Elm  Bark  (Infusum  Ulmi,  U.S.)  is  made  by 
macerating  an  ounce  of  the  bruised  bark  in  a  pint  of  boiling  water. 
It  may  be  taken  without  limitation  as  a  drink.  Externally,  it  is 
applied  by  means  of  linen  cloths,  several  times  folded,  which  should 
be  thoroughly  wet  with  the  infusion,  and  never  allowed  to  become 
dry,  even  at  their  edges.  Unfortunately,  the  strong  incompatibility 
between  it  and  both  of  the  acetates  of  lead  forbids  their  simultaneous 
use,  though  it  might  be  strongly  called  for  by  the  symptoms ;  and 
this  is.  the  greatest  objection  to  the  bark. 

Yli.  SASSAFRASPITH.  — Sassafras  Medulla.  U.S. 

Origin  and  Properties.  This  is  the  pith  of  the  small  terminal 
branches  of  our  indigenous  Sassafras  officinale,  or  common  sassafras 
tree.  It  is  in  very  slender  cylindrical  pieces,  of  various  lengths, 
extremely  light  and  spongy,  white  with  sometimes  a  yellowish  tinge, 
inodorous,  and  of  a  mucilaginous  and  very  slightly  aromatic  taste. 
It  contains  a  large  proportion  of  mucilaginous  matter,  which  it 
readily  imparts  to  water  hot  or  cold,  forming  a  ropy,  but  not  very 
tenacious  solution.  The  infusion  is  not  precipitated  by  alcohol,  very 
slightly  by  solution  of  acetate  of  lead,  but  copiously  by  the  sub- 
acetate,  with  which,  therefore,  it  is  incompatible. 

Medical  Uses.  The  infusion  of  sassafras  pith  is  a  delicate  demul- 
cent preparation,  which  may  be  used  externally  and  internally  for 
the  general  purposes  of  the  class.  But  it  is  most  employed  as  an 
application  to  the  conjunctiva  in  ophthalmia,  in  which  it  was  strongly 
recommended  by  the  late  Dr.  Physick,  and  is  certainly  sometimes 
very  beneficial.  In  dry  states  of  the  inflamed  or  irritated  conjunc- 
tiva, it  supplies  the  place  of  the  natural  mucus  in  lubricating  the  mem- 
brane, at  the  same  time  that  it  in  some  measure  protects  it  from 
direct  contact  with  the  air.  The  mucilage,  too,  is  itself  so  bland  as 
not  to  irritate  even  the  delicate  surface  of  the  eye.  It  should  be 
applied  constantly  over  the  closed  lids,  upon  linen  rags,  and  should 
also  be  allowed  free  access  to  the  conjunctiva.  It  may  be  used  ex- 
ternally with  solution  of  the  acetate  of  lead,  but  not  with  that  of  the 
subacetate. 

Infusion  of  Sassafras  Pith  (Infusum  Sassafras  MEDULLiE, 
U.  S.)  is  made  in  the  proportion  of  a  drachm  of  the  pith  to  a  pint 
of  cold  water ;  and  the  proportion  may  be  increased  if  desired.  It 
may  be  drank  ad  libitum. 
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VIII.  BENNE  LEAVES.  — Sesami  Folia.  U.S. 

Origin  and  Properties.  These  are  the  leaves  of  Sesamum  Indi- 
cum,  and  possibly  of  Sesamum  orientale,  annual  plants,  natives  of 
the  E.  Indies  and  probably  of  Africa,  and  cultivated  to  a  considerable 
extent  in  our  Southern  States.  They  will  grow  also  in  the  latitude 
of  Philadelphia  with  care,  but  do  not  ripen  their  seeds ;  so  that,  to 
maintain  a  supply  of  the  fresh  leaves,  it  would  be  necessary  to  obtain 
the  seeds  from  the  South.  They  are  commonly  known  by  the  name 
of  henne  plant.  The  large  leaves  are  three-lobed,  and  sometimes 
three  are  attached  to  the  same  footstalk.  They  abound  in  a  gummy 
matter,  which  they  yield  with  great  facility  to  cold  water,  forming  a 
transparent  and  very  ropy  mucilage. 

3Iedical  Uses.  One  or  two  of  the  large  fresh  leaves  put  into  a 
tumbler  of  cold  water,  and  occasionally  stirred,  will,  in  the  course  of 
a  few  minutes,  render  the  liquid  sufficiently  viscid  for  use.  The 
infusion  thus  prepared  is  a  very  bland  mucilage,  much  used  in  the 
South  as  a  demulcent  drink  in  bowel  affections,  and  those  of  the 
urinary  organs.  If  dried,  the  leaves  should  be  treated  with  hot  water. 
They  may  be  used  also  in  the  form  of  an  emollient  cataplasm. 

IX.  MARSHMALLOW.— Alth^ A.  ionti 

The  marshmallow,  Athsea  officirialis,  is  an  herbaceous  perennial 
plant,  growing  in  low  grounds,  and  on  the  borders  of  salt  marshes, 
in  Europe  and  the  United  States.  The  U.  S.  Pharmacopoeia  recog- 
nizes the  Jlotvers  and  root  (Alth^EuE  Flores,  and  ALTH^iE  Radix, 
U.S.);  the  London  the  root  only;  the  Edinburgh  the  root  and  the 
leaves  (Alth^e^  Folia,  Ud.).  All  parts  of  the  plant  abound  in 
mucilage,  and  all  may  be  employed ;  but  it  is  chiefly  the  root  which 
is  used  in  the  United  States.     It  is  imported. 

Marslimallow  root  is  in  somewhat  cylindrical  or  split  pieces,  sev- 
eral inches  long,  about  as  thick  as  the  little  finger,  destitute  of  bark, 
of  a  downy  appearance  on  the  outside,  white,  of  a  slight  peculiar  odour, 
and  of  a  sweetish  taste.  It  imparts  mucilage  to  the  saliva  when 
chewed.  Besides  the  gummy  matter,  the  root  contains  starch  and 
sugar,  which  are  extracted  by  decoction.  When  acted  on  by  cold 
water,  it  yields  the  mucilage  with  little  of  the  other  ingredients. 

3Iedical  Uses.  Marshmallow  is  employed  simply  as  a  demulcent ; 
and  its  applications  are  those  of  the  class  generally;  so  that  they 
need  not  be  repeated.  The  root  is  used  in  decoction,  which  may  be 
prepared  by  boiling  an  ounce  in  a  pint  of  water  down  to  twelve  fluid- 
ounces. 
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2.  Saccharine  Demulcents. 

In  employing  the  term  saccharine  here,  I  consider  it  simply  as 
implying  sweetness,  in  connection  with  substances  of  vegetable  origin, 
without  reference  to  the  property  of  undergoing  the  vinous  fermen- 
tation, which  has  been  considered  as  characteristic  of  the  true  sugars. 

I.  SUGAR.  —  Saccharum.  U.S.,  Land.  —  Saccharum  Pu- 
RUM.  Ed.  —  Saccharum  Purificatum.  Duh. 

By  the  term  sugar,  is  here  meant  the  ordinary  refined  sugar,  or 
loaf  sugar  of  the  table,  which  requires  no  description.  It  is  dis- 
solved in  half  its  weight  of  cold,  and  in  all  proportions  of  hot 
water;  and  its  solution,  when  of  a  certain  strength,  is  called  syrup. 
Though  nearly  insoluble  in  pure  alcohol,  it  is  dissolved  to  a  con- 
siderable extent  by  officinal  alcohol,  and  freely  by  ardent  spirit  or 
diluted  alcohol.  It  melts  with  heat,  and,  at  a  somewhat  higher 
temperature,  is  decomposed,  giving  out  an  agreeable  odour,  with  a 
black  residuary  substance  called  caramel.  When  crystallized  from 
its  watery  solution,  it  is  named  sugar-candy.  Suddenly  cooled  from 
a  state  of  fusion,  it  assumes  the  translucent  but  amorphous  state,  in 
which  it  is  called  barley-sugar.  It  has  the  important  property  of 
preserving  organic  matters  from  decomposition,  and  the  singular 
effect  of  preventing  the  peroxidation  of  iron. 

Medical  JSffeets  and  Uses.  Sugar  has  a  low  grade  of  nutrient 
power,  which  adapts  it,  as  an  article  of  food,  to  states  of  inflamma- 
tory and  febrile  excitement.  But  nature  seems  not  to  have  intended 
that  it  should  be  a  chief  constituent  of  diet;  for,  taken  largely,  it 
cloys  and  oppresses  the  stomach,  and,  when  digestion  is  feeble,  is 
apt,  even  in  moderate  quantities,  to  undergo  conversion  abnormally 
into  acid  matter;  which  proves  irritant  both  to  the  stomach,  and 
sympathetically  to  the  brain.  Hence,  it  should  be  given  to  the  sick 
only  in  small  quantities,  and,  as  a  general  rule,  in  conjunction  with 
other  nutritive  and  demulcent  substances,  which  it  flavours  agreeably. 

Sugar  is  supposed  to  be  laxative;  and  in  its  impure  forms  undoubt- 
edly is  so;  but  pure,  as  now  considered,  it  has  little  if  any  effect  of 
the  kind.  It  is,  however,  decidedly  demulcent,  and  is  used  in  various 
modes  in  reference  to  this  property.  In  the  state  of  barley-sugar, 
candy,  or  other  form  of  confectionery,  or  incorporated  with  gum  in 
the  form  of  gum  pectoral,  it  is  frequently  used  to  quiet  cough,  and 
obviate  dryness  and  irritation  of  throat  in  angina,  by  being  held  in 
the  mouth,  and  allowed  slowly  to  dissolve;  and  it  certainly  often  con- 
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tributes  to  the  comfort  of  patients  in  this  way.  Dissolved  in  water, 
so  as  to  be  agreeable  to  the  taste,  it  is  given  as  a  demulcent  drink  in 
febrile  and  inflammatory  diseases,  especially  among  the  French,  with 
whom  eau  sucree  is  held  in  no  light  estimation.  More  frequently, 
however,  it  is  conjoined  with  other  demulcents,  as  gum,  flaxseed  mu- 
cilage, and  the  diflerent  amylaceous  substances. 

Sugar,  though  in  general  so  bland,  appears  to  have  the  property 
of  highly  irritating  certain  tissues  in  a  morbid  state.  If  admitted 
into  the  cavity  of  a  carious  tooth,  it  not  unfrequently  brings  on  a 
violent  attack  of  toothache ;  and  it  was  at  one  time  thought  to  con- 
tribute directly  to  the  destruction  of  the  teeth;  but  this  notion  has, 
I  believe,  been  satisfactorily  disproved. 

In  the  sick-room,  sugar  is  often  advantageously  employed  to  cor- 
rect foul  odours,  by  being  placed  upon  burning  coals  in  a  shovel, 
and  thus  carried  around  the  apartment.  I  have  noticed  often,  that 
it  does  not  seem  to  act  merely  by  covering  disagreeable  scents  by  its 
own  agreeable  odour,  but  that  it  permanently  corrects  them;  from 
which  it  may  be  inferred,  that  some  of  the  products  of  its  decompo- 
sition exercise  a  chemical  influence  upon  the  unpleasant  and  unwhole- 
some emanations,  and  that  sugar  may  consequently  be  a  real  prophy- 
lactic agent. 

In  pharmacy  sugar  is  used  in  the  formation  of  many  syrups,  in 
the  preparation  of  confections,  as  a  flavouring  and  suspending  me- 
dium in  mixtures,  and  as  an  excipient  in  the  pill  mass. 

jSp'up  (Syrupus,  U.  S.,  Lond.;  Syrupus  Simplex,  Ed.,  Buh.)  is 
prepared  by  dissolving  two  pounds  and  a  half  of  sugar  in  a  pint  of 
water.     It  may  be  used  for  most  of  the  purposes  above  mentioned. 

Syrup  of  Gum  Arabic  (Syrupus  Acacia,  IT.S.)  is  a  solution  of 
gum  arable  and  sugar,  in  which  the  latter  ingredient  greatly  pre- 
dominates; the  proportions  being  two  ounces  of  gum,  fifteen  of 
sugar,  and  eight  fluidounces  of  water.  Sufficiently  diluted  with 
water,  this  may  be  given  as  a  demulcent  drink ;  but  it  is  more  em- 
ployed as  a  pharmaceutical  agent  in  forming  pills,  and  for  the  sus- 
pension of  insoluble  substances  in  mixtures.  Half  a  fluidounce  of 
it  may  be  used  in  the  preparation  of  a  mixture  of  six  or  eight  fluid- 
ounces. 

II.  MOLASSES.  —  Sacchari  F^x.  Lond.,  Ed.  —  Theriaca. 
Dub. 

In  relation  to  the  two  forms  of  molasses,  and  their  laxative  effects, 
see  page  480.     I  allude  to  it  here,  merely  to  say  that,  like  sugar, 
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from  wliich  it  differs  not  only  by  its  impurities,  but  in  being  tfncrystal- 
lizable,  it  is  used  as  a  demulcent  drink  in  febrile  and  inflammatory 
complaints.  It  is  often  more  acceptable  to  the  palate  and  stomach, 
under  these  circumstances,  than  pure  sugar,  though  also  more  liable 
to  become  acid  in  the  stomach.  I  have  found  few  drinks  more  agree- 
able in  fever  than  very  weak  molasses  and  water,  flavoured  with 
lemon-juice,  with  a  piece  of  toasted  bread  introduced,  and  then  cooled 
with  ice.  Solidified  molasses  is  much  employed  as  a  demulcent  in 
coughs,  being  allowed  slowly  to  dissolve  in  the  mouth. 

III.  LIQUORICE  ROOT. — Glycyrrhiza.  U.S.,Lond.,  Duh. 
—  Glycyrrhiza  Radix.  Ed. 

Origin  and  Properties.  CrlycyrrTiiza  glabra,  which  is  officinally 
recognized  as  the  source  of  this  root,  is  an  herbaceous  perennial, 
inhabiting  the  South  of  Europe,  and  in  general  the  countries  border- 
ing on  the  Mediterranean,  and  cultivated  in  the  more  northern  parts 
of  the  continent.  It  is  supposed  that  another  species,  Gr.  echi- 
7iata,  which  grows  wild  in  the  South  of  Italy,  may  contribute  to  the 
commercial  supplies  of  the  drug.  It  is  brought  to  this  country  from 
difi'erent  ports  of  the  Mediterranean,  and  is  derived  chiefly  from 
Sicily,  Italy,  and  the  North  of  Spain. 

The  dried  root  is  in  long,  cylindrical  pieces,  about  as  thick  on  the 
average  as  the  finger,  wrinkled  longitudinally,  fibrous,  of  a  grayish- 
brown  colour  on  the  surface,  and  yellow  within.  It  yields  a  soft, 
loose,  yellow  or  grayish-yellow  powder.  It  has  no  smell,  but  a  sweet, 
mucilaginous,  somewhat  acrid,  and  agreeable  taste.  Both  water  and 
alcohol  extract  its  virtues.  These,  so  far  as  the  demulcent  property 
is  concerned,  reside  in  a  peculiar  sweet  principle,  called  glycyrrldzin. 
The  principle  upon  which  the  acrimony  depends  has  probably  not 
been  completely  isolated ;  though  an  oleo-resinous  matter  has  been 
obtained,  having  an  acrid  taste. 

Crlycyrrhizin  is  a  yellow,  transparent,  very  sweet  substance, 
scarcely  soluble  in  cold,  but  very  soluble  in  boiling  water,  with  which 
it  gelatinizes  on  cooling,  soluble  in  alcohol,  and  forming  insoluble 
compounds  with  the  acids.  It  differs  from  sugar  in  being  insuscepti- 
ble of  the  vinous  fermentation.  As  it  exists  in  the  root,  it  is  sup- 
posed to  be  rendered  soluble  by  the  presence  of  inorganic  bases.  For 
the  method  of  procuring  it,  see  the  U.  S.  Dispensatory.  It  is  not 
medically  employed  in  a  separate  state. 

Liquorice  [Extractum  Glycyrrhizse,  U.  S.,  Lond.,  Ed.,  Dub.)  is 
obtained  by  boiling  the  root  with  water,  and  evaporating  the  decoc- 
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tion.  Most  of  what  is  consumed  in  this  country  is  imported  from 
the  Mediterranean;  but  considerable  quantities  are  at  present  made 
here  from  the  imported  root.  As  brought  from  abroad,  it  is  generally 
in  cylindrical  rolls  often  somewhat  flattened,  or  in  cubical  masses, 
and  is  usually  purified  for  medical  use  by  solution  in  water,  and 
evaporation.  It  is  thus  separated  from  insoluble  matters,  and  in 
some  degree  also  from  the  acrid  principle ;  but  it  is  doubtful  whether 
the  latter  exemption  is  on  the  whole  a  merit,  considered  in  a  thera- 
peutic point  of  view.  Thus  refined,  it  is  in  various  shapes,  some- 
times in  small  cylindrical  sticks  about  as  thick  as  a  pipe-stem, 
sometimes  in  flattened,  lozenge-like  pieces. 

Liquorice  is  black,  hard,  brittle,  with  a  shining  fracture,  a  slight 
odour,  and  a  peculiar,  very  sweet,  somewhat  acrid  taste.  With  the 
exception  of  impurities,  it  is  almost  wholly  soluble  in  water. 

Medical  Effects  and  Uses.  Liquorice  root  and  its  extract  are 
commonly  regarded  as  simply  demulcent;  but,  from  their  usefulness  in 
catarrhal  aflections,  taken  in  connection  with  their  acrid  taste,  I  am 
disposed  to  think  that  they  are  something  more,  and  that,  like  sen- 
eka,  they  have  a  tendency  to  act  on  the  pulmonary  apparatus,  and 
especially  on  the  bronchial  mucous  membrane.  The  root  is  used  in 
decoction,  generally  associated  with  acrid  substances,  which  it  is  sup- 
posed to  render  milder  through  its  demulcent  properties,  while  it  im- 
proves the  taste.  Thus,  it  is  an  ingredient  in  the  officinal  decoctions 
of  mezereon  and  guaiacum,  and  compound  decoction  of  sarsaparilla, 
and  is  very  frequently  associated  with  seneka.  The  powder  is  much 
employed  in  the  preparation  of  confections,  and  is  an  excellent  ex- 
cipient  for  liquids  made  into  pills,  as  well  as  accompaniment  of  pills 
in  the  pill-box.  To  the  latter  purpose  it  is  adapted  by  its  absorbent 
property,  by  which  it  prevents  the  pills  from  adhering  together, 
while  it  gives  them  a  coating  not  unpleasant  to  the  taste. 

The  extract,  commonly  called  liquorice,  is  much  used  for  coughs, 
as  well  as  to  impart  flavour  and  demulcent  properties  to  mixtures  and 
lozenges,  especially  those  given  in  bronchial  afi'ections.  It  is  also  often 
added  to  decoctions  and  infusions,  with  the  same  objects.  Held  in 
the  mouth,  and  allowed  slowly  to  dissolve,  it  alleviates  cough,  and, 
in  chronic  cases,  or  somewhat  advanced  stages  of  the  acute,  oper- 
ates, I  believe,  favourably,  by  an  alterative  influence  on  the  diseased 
membrane.  In  cough  mixtures,  from  half  an  ounce  to  an  ounce  may 
be  added  to  eight  fluidounces  of  the  menstruum. 
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IV.  GLYCERIN.  — Glycerina.  U.  jS.,  Dub. 

Origin.  In  the  process  of  saponification,  -when  a  fixed  oil  and 
salifiable  base  react  together,  the  oil  is  resolved  into  certain  fatty 
acids,  "which  combine  with  the  base  to  form  soaps,  and  into  a  sub- 
stance which  may  be  obtained  separate,  and  which,  from  its  sweet 
taste,  has  received  the  name  of  glycerin.  For  the  precise  method 
of  preparing  it,  the  reader  is  referred  to  the  U.  S.  Dispensatory. 

Properties.  Glycerin  is  a  liquid  of  the  consistence  and  appearance 
of  thin  syrup,  colourless  or  slightly  yellowish,  of  an  unctuous  feel, 
inodorous,  and  of  a  strong,  agreeable,  and  pure  sweetness.  It  is 
heavier  than  water.  One  of  its  most  remarkable  and  important 
properties  is  that  it  does  not  evaporate,  and  consequently  retains 
its  liquid  form  unchanged.  A  temperature  sufficient  to  vaporize, 
decomposes  it.  At  a  full  red  heat,  it  is  inflammable.  Water  and 
alcohol  dissolve  it  in  all  proportions,  but  it  is  insoluble  in  ether. 
Its  own  solvent  powers  are  very  extensive,  and  have  led  to  its  use 
in  medicine  as  a  menstruum.  It  is  antiseptic  like  sugar,  but  is  not 
susceptible  of  the  vinous  fermentation.  It  appears  to  have  basic 
properties.  Its  ultimate  constituents  are  carbon,  hydrogen,  and 
oxygen;  and,  theoretically,  it  is  a  hydrated  protoxide  of  a  com- 
pound radical,  called  glyceryle  (CgH  ).  In  the  oils,  it  is  supposed 
to  exist  in  combination  with  the  fatty  acids,  without  its  equivalent 
of  water. 

Medical  Effects  and  Uses.  Like  sugar,  glycerin  appears  to  be 
nutritive  and  demulcent;  but  is  even  blander  in  its  effects  on  irri- 
tated surfaces  than  proper  saccharine  solutions.  As  a  demulcent 
for  external  use,  its  essential  liquidity  renders  it  of  great  value,  and 
places  it,  for  some  purposes,  before  all  other  substances  of  the  class. 
It  may  not  be  so  directly  antiphlogistic  as  the  aqueous  solution  of 
gummy  matters;  because  the  cooling  effect  of  evaporation,  and  the 
direct  sedative  eifects  of  the  water  are  wanting;  but,  for  preserving 
softness  of  tissue,  and  protecting  against  irritant  influence  from  with- 
out, it  is  superior,  or  at  least  much  more  convenient;  as  it  does  not 
require  the  same  constant  watchfulness  to  prevent  drying.  Its  intro- 
duction into  use  for  this  purpose  is,  I  believe,  due  to  Mr.  Startin,  of 
London. 

In  dryness  of  the  ear,  from  deficiency  or  too  great  solidity  of  the 
cerumen,  and  consequent  deafness,  glycerin  is  an  excellent  remedy. 
I  have  found  it  equally  useful  in  the  annoying  dryness  of  the  mucous 
membrane  of  the  nostrils,  which  is  habitual  with  some,  and  is  often 
connected  with  chronic  inflammation.     In  either  of  these  cases,  it 
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may  be  introduced  by  means  of  a  camel's-hair  pencil,  or,  in  the  ease 
of  the  external  meatus,  upon  raw  cotton.  Dr.  E.  R.  Mayer,  of 
Wilkesbarre,  Pa.,  has  employed  it,  with  decided  advantage,  in  cases 
of  pseudomembranous  croup,  applying  it,  by  means  of  a  hair  pencil, 
to  the  glottis,  at  the  same  time  pressing  the  tongue  forward  and 
downward  with  the  finger.  [Am.  Journ.  of  Med.  Sci.,  April,  1858, 
p.  339.)  M.  Bouchout  considers  it  superior  to  caustic  applications,  in 
diphtheritic  affections,  believing  it  to  be  a  solvent  of  the  pseudomem- 
branous exudation.  (Med.  Times  and  G-az.,  May,  1858,  p.  485.)  In 
irritative  cutaneous  eruptions,  it  is  an  admirable  remedy;  being  pecu- 
liarly adapted  to  lichen,  prurigo,  herpes,  eczema,  psoriasis,  and  lepra, 
but  it  may  be  used  in  any  case  of  superficial  irritation  or  inflamma- 
tion of  the  skin,  when  a  simple  demulcent  is  wanted.  It  may  be 
mixed  with  cataplasms  in  order  to  keep  them  moist,  and  answers 
the  same  useful  purpose  in  extracts  and  pills,  which  it  also  guards 
against  mustiness.  But  a  very  small  proportion  only  must  be  added, 
or  it  will  render  the  preparations  too  soft. 

Glycerin  was  several  years  since  proposed  as  an  internal  remedy  by 
Dr.  J.  L.  Crawcour,  who  considered  it  perfectly  bland  in  its  action  on 
the  animal  economy,  and  possessed  of  the  same  property  of  support- 
ing nutrition,  and  obviating  the  tuberculous  and  scrofulous  tendency, 
which  has  given  so  much  reputation  to  cod-liver  oil.  He  gave  from 
one  to  three  drachms  of  it  three  times  daily,  in  an  ounce  of  water, 
in  phthisis  and  strumous  affections.  {W.  J.  Med.  Reporter,  viii.  224, 
from  New  Orleans  3Ied.  News  and  Hospital  G-azette.)  It  has  since 
been  extensively  used  with  a  view  to  improve  nutrition  and  invigorate 
the  general  health;  and,  from  the  experiments  of  Dr.  H.  Lauder 
Lindsay,  of  Perth,  would  appear  to  have  some  effect  of  this  kind; 
though  it  is  not  easy  to  determine  how  far  the  results  obtained  by 
him  were  simple  consequences,  and  how  far  effects.  [Ed.  Med.  Journ., 
ii.  208.)  It  has  been  given  also  with  asserted  advantage  in  dysen- 
tery, being  administered  as  a  demulcent  both  by  the  mouth  and 
rectum. 

Some  reference  has  been  made  above  to  its  pharmaceutic  uses. 
Its  solvent  properties  promise  to  render  it  very  useful  as  a  vehicle 
for  other  medicines,  whether  to  be  taken  internally,  or  applied  to  the 
surface.  It  dissolves  generally  the  same  substances  as  water,  and 
some  that  water  does  not,  and  so  also  as  regards  alcohol.  According 
to  MM.  Cap  and  Garot,  it  approaches  closely  in  its  solvent  powers  to 
diluted  alcohol.  Among  the  medicines  which  it  dissolves  in  consider- 
able proportion,  and  which  are  insoluble,  or  of  difficult  solubility  in 
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water,  are  iodine  of  whicli  it  takes  up  one  part  in  100,  hiniodide 
of  mercury,  sulphate  of  quinia  which  is  dissolved  by  it  as  freely 
as  by  alcohol,  and  gallic  acid  of  which  it  dissolves  one  part  in  12. 
Strychnia  is  soluble  in  300  parts,  veratria  in  96,  and  atropia  in  50; 
and  all  much  more  so  than  in  water.  Tartar  emetic  is  soluble  in 
30  parts.  These  are  important  facts,  and  suggestive  of  useful  prac- 
tical applications.  [Journ.  de  Pharm.  et  de  Chini.,  3e  sdr.,  xxvi.  81, 
Aug.  1854.)  It  has  been  used  as  a  vehicle  of  tannic  acid  in  leucor- 
rhoea  and  fissures  of  the  anus,  and  of  borax  in  fissures  of  the  tongue. 


3.  Amylaceous  Demulcents, 

The  substances  belonging  to  this  division  are  less  demulcent  than 
the  preceding;  but  are  occasionally  used  for  this  effect,  and  very 
much  for  nutritive  purposes.  They  require  attention,  therefore ;  and 
I  do  not  know  where  better  to  place  them. 

It  will  be  most  convenient,  under  this  general  head,  to  notice  a 
few  of  the  characteristic  properties  of  starch,  as  a  peculiar  proximate 
principle,  which  the  physician  must  be  acquainted  with,  in  order  to 
employ  the  amylaceous  substances  intelligently.  We  shall  thus  spare 
ourselves  useless  repetition  in  treating  of  the  several  preparations 
distinctly.  Starch,  when  pure  and  unchanged,  is  white,  in  the  form 
of  a  powder  or  of  pulverulent  lumps,  inodorous  and  nearly  tasteless, 
insoluble  in  cold  water  and  in  alcohol,  but  readily  dissolved  by  boil- 
ing water,  which  retains  a  small  proportion  on  cooling.  If  the  boiling 
water  has  taken  up  more  than  can  be  held  in  solution  upon  cooling, 
the  liquid  assumes  a  soft,  semi-fluid,  gelatinous  character.  The 
starch  that  has  thus  been  dissolved,  continues  afterwards,  on  being 
obtained  in  the  dried  state,  soluble  in  cold  water.  Exposed  to  dry 
heat,  starch  undergoes  a  change  which  renders  it  partially  soluble  in 
cold  water;  and  the  same  effect  is  produced  in  some  degree  by  rub- 
bing. These  peculiarities  are  explained  by  the  organic  constitution 
of  starch  discovered  by  the  microscope.  It  consists  of  minute  gran- 
ules, made  up  of  concentric  layers,  the  outer  of  which  are  insoluble 
in  water,  the  inner  soluble;  so  that,  when  exposed  to  heat,  moist  or 
dry,  the  outer  coating  is  ruptured,  and  water,  being  enabled  to 
penetrate  the  interior,  comes  into  contact  with  the  soluble  portion, 
and  dissolves  it.  Starch  is  characterized  by  forming  a  deep-blue 
compound  with  free  iodine.  Like  sugar  and  gum,  it  consists  of  car- 
bon combined  with  hydrogen  and  oxygen  in  the  proportion  in  which 
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these  principles  unite  to  form  water.  The  different  kinds  of  starch 
have  granules  of  a  peculiar  and  characteristic  formation,  by  TYhicli 
the  varieties  may  be  distinguished. 

I.  WHEAT  STARCH.  —  Amylum.  U.  S.,  Lond.,  Ed.,  DuK 

The  reader  is  referred  to  the  U.  S..  Dispensatory  for  an  account  of 
the  mode  of  preparing  this  substance,  and  of  its  peculiar  sensible  and 
chemical  properties.  In  decoction,  it  is  used  chiefly  as  a  vehicle  for 
substances  given  by  enema,  when  it  is  desirable  as  much  as  possible 
to  obtund  their  acrimony,  and  thus  enable  them  to  be  retained.  It 
may  also  be  administered  alone,  as  an  injection,  in  order  to  allay  irrita- 
tion of  the  rectum  by  its  demulcent  property.  In  the  powdered  state, 
it  is  sometimes  dusted  over  irritated  surfaces,  to  prevent  excoriation, 
and  absorb  acrid  secretions.  In  cases  of  poisoning  from  free  iodine, 
starch  should  be  introduced  freely  into  the  stomach  as  an  antidote. 

Mucilage  of  Starch  (Mucilago  Amyli,  Ed.,  Bub.;  Decoctum 
Amyli,  Land.)  may  be  prepared  by  boiling  for  a  short  time  three 
or  four  drachms  of  the  starch  in  a  pint  of  water.  It  has  a  whitish 
gelatinous  appearance  on  cooling.  When  it  is  given  by  injection, 
as  a  vehicle  for  laudanum,  one  or  tw^o  fluidounces  may  be  used  at 
once ;  when  as  a  mere  demulcent,  from  four  fluidounces  to  a  pint. 

II.  ARROW-ROOT. — Maranta.  U.S.,  Lond.,  Ed.  —  Ma- 

RANTA  ArUNDINACEA.  Duh. 

Origin  and  Properties.  This  is  obtained  from  the  root  or  rhizome 
of  Maranta  arundinacea,  and  other  species  of  Maranta,  herbaceous 
perennials,  growing  in  the  West  Indies,  where,  as  well  as  in  our  own 
southernmost  States,  they  are  cultivated  for  the  sake  of  this  product. 
It  is  prepared  by  agitating  the  bruised  roots  with  water,  which  holds 
the  separated  starch  in  suspension,  and  which,  being  strained,  and 
permitted  to  stand,  deposits  the  powder.  This  being  washed  and 
dried  in  the  sun,  constitutes  the  arrow-root  of  the  shops.  It  is  in 
the  form  of  a  fine  white  powder,  or  easily  pulverized  lumps,  very 
light,  and  having  all  the  properties  of  starch,  of  which  it  is  a  very 
pure  specimen.     It  should  be  free  from  smell  or  taste. 

Medical  Uses.  Arrow-root  is  used  more  for  food  for  the  sick  than 
as  a  demulcent,  though,  while  performing  the  former  ofiice,  it  also 
frequently  does  good  incidentally  in  the  latter  capacity.  Its  per- 
fectly bland,  and  moderately  nutritive  properties,  adapt  it  to  feb- 
rile and  inflammatory  diseases,  especially  in  approaching  conva- 
lescence, and  in  irritated  states  of  the  stomach  and  bowels.  It  is 
used  in  infantile  cases,  and  not  unfrequently  as  a  digestible  article 
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of  diet  for  healthy  children  after  weaninfj,  or  when  insufficient  milk 
is  afforded  by  the  nurse.  A  tablespoonful  is  sufficient  for  a  pint  of 
water.  The  powder  should  first  be  mixed  with  a  little  cold  water, 
and  afterwards  stirred  with  boiling  hot  water.  On  cooling  it  forms 
a  whitish  gelatinous  solution.  If  the  arrow-root  is  added  largely,  a 
solid  jelly-like  mass  results.  The  powder  is  often  also  boiled  with 
milk,  or  with  a  mixture  of  milk  and  water,  as  a  diet  for  children  and 
the  sick,  when  support  is  required,  as  in  typhoid  cases,  and  in  conva- 
lescence. Sugar  or  molasses,  lemon-juice,  or,  if  not  contra-indicated, 
a  little  wine  may  be  added  to  the  pure  aqueous  solution,  to  improve 
its  flavour. 

Several  other  forms  of  starch,  procured  from  different  sources, 
and  having  more  or  less  of  the  appearance,  and  sometimes  bearinnf 
the  name  of  arrow-root,  have  been  substituted  for  it;  but  it  is  rare 
to  find  any  one  so  pure,  and  so  free  from  all  unpleasant  taste. 
Among  these  may  be  mentioned  purified  potato-starch  ;  a  preparation 
made  in  the  South  Sea  Islands  from  a  species  of  Tacca,  called  the 
Tacca  arrow-root ;  and  the  tous-les-mois  or  canna,  from  an  undeter- 
mined species  of  Canna,  supposed  to  be  C.  coccinea,  growing  in  the 
West  Indies.  The  last  mentioned  is  a  very  fine  variety  of  starch, 
and  may  be  employed  for  the  same  purposes,  and  in  the  same  man- 
ner as  arrow-root. 

III.  SAGO.  U.  S.,  Lrnid.,  Eel,  Diib. 

Origin  and  Properties.  Sago  is  prepared  from  the  pith  of  the 
stem  of  an  East  India  palm,  called  Sagus  Mumphii,  and  probably 
other  trees  of  the  same  family.  The  stem  is  cut  into  billets,  which 
are  split;  and  the  pith  extracted  from  it  is  agitated  with  water,  so  as 
to  separate  the  starch.  This  being  suspended  in  the  water,  subsides 
when  the  latter  is  poured  off,  and  allowed  to  rest.  The  moist  paste 
thus  procured  is  rubbed  into  grains  and  dried.  This  constitutes  the 
common  sago.  It  is  produced  in  great  abundance  in  the  Moluccas, 
and  other  East  India  Islands.  At  Malacca  and  Singapore,  it  un- 
dergoes a  refining  process,  and  is  converted  into  what  is  called  in 
commerce  pearl  sago.  The  latter  must  be  exposed  to  heat  in  its 
preparation,  as  it  is  partially  soluble  in  cold  water. 

Common  Sago  is  in  grains  of  varying  size,  the  largest  scarcely  so 
large  as  a  small  pea,  of  a  whiti.sh,  grayish,  or  brownish-gray  colour, 
often  mixed  with  a  grayish  powder,  and  more  or  less  impure.  Pearl 
sago,  which  should  be  chosen  for  medical  use,  is  in  hard,  round 
grains,  of  more  uniform  size,  about  as  large  as  the  head  of  a  pin,  of 
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a  lighter  colour,  but  not  perfectly  white,  often  somewhat  translucent, 
bright,  and  clean.    Both  varieties  consist  almost  exclusively  of  starch; 
the  common  sago  being  quite   insoluble  in   cold  water,   the  pearl . 
slightly  soluble  from  the  cause  above  mentioned. 

Medical  Uses.  Sago  is  employed  exclusively  as  an  article  of  diet, 
and  for  this  purpose  is  very  useful  in  low  fevers,  and  convalescence 
from  acute  diseases.  In  consequence  of  its  hardness  it  requires  to 
be  boiled  for  some  time  to  effect  a  complete  solution ;  and,  as  it  is 
given  generally  in  a  feeble  condition  of  the  digestive  organs,  care 
should  be  taken  that  the  grains  are  completely  broken  up,  so  as  to 
facilitate  digestion.  From  half  an  ounce  to  an  ounce  may  be  boiled 
in  a  pint  of  water,  according  to  the  richness  of  the  preparation 
wanted.  A  tablespoonful  is  ordinarily  sufficient.  The  liquid  should 
be  constantly  stirred  during  the  process;  and,  if  any  hard  grains 
remain,  they  should  be  separated  by  straining.  Sugar  and  lemon- 
juice  may  be  added  if  desired,  and  a  little  wine  and  nutmeg  in  feeble 
states  of  the  system. 

lY.  TAPIOCA.  U.S.,Ed.,Duh. 

Origin  and  Properties.  This  is  the  product  of  Janipha  Manihot, 
the  mandioca  or  cassava  plant,  a  shrubby  plant,  indigenous  in  S. 
America,  where,  especially  in  Brazil,  it  is  largely  cultivated  for 
food.  There  are  two  varieties,  one  the  sweet,  the  other  the  bitter 
cassava,  of  which  the  latter,  though  its  root  is  poisonous  in  the  re- 
cent state,  is  most  largely  cultivated  on  account  of  its  productive- 
ness. By  exposure  to  heat,  however,  the  poisonous  properties,  which 
have  been  ascribed  to  hydrocyanic  acid,  are  entirely  dissipated,  and 
the  root  becomes  perfectly  safe.  It  is  used  in  various  ways,  and 
enters  largely  into  the  diet  of  the  people.  Tapioca  is  obtained  by 
expressing  the  root.  The  liquid  thus  obtained,  being  allowed  to 
stand,  deposits  starch,  which  is  washed,  and  afterwards  prepared  by 
exposure  to  heat. 

It  is  in  irregular,  very  rough,  hard,  white  grains,  inodorous,  of  a 
very  feeble  taste,  and  with  all  the  properties  of  starch;  being,  how- 
ever, slightly  soluble  in  cold  water,  in  consequence  of  the  heat  em- 
ployed in  its  preparation. 

Medical  Uses.  Its  uses,  and  mode  of  preparation  are  so  exactly 
the  same  as  those  of  sago,  that  nothing  more  is  necessary  than  to 
refer  to  what  was  said  of  that  form  of  starch. 

Y.  PEARL  BARLEY.— HORDEUM.  U.  S.,  Lond.,  Ed.,  Bui. 
Origin  and  Properties.   Pearl  barley  consists  of  the  grains  of  com- 
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mon  barley,  or  fruit  of  Hordeum  vulgare  and  H.  distichon,  deprived 
of  their  exterior  coating,  and  smoothed  and  polished  in  a  mill. 
They  are  small  oval  bodies  about  a  line  in  length,  with  a  longitudinal 
mark  on  one  side,  smooth,  and  white.  Pearl  barley  contains  a  large 
proportion  of  starch,  with  a  little  gum  and  sugar,  which  it  yields  to 
boiling  water. 

3Iedical  Uses.  The  decoction  of  barley,  or  harley-water,  as  it  is 
commonly  called,  is  very  much  used,  as  a  bland,  demulcent,  and  suf- 
ficiently nutritive  drink,  in  febrile  and  inflammatory  diseases,  and 
fully  deserves  its  reputation.  Some  care  is  requisite,  in  its  prepa- 
ration, to  guard  against  mustiness,  or  other  source  of  unpleasant 
taste,  or  irritant  effect;  as  its  chief  merit  depends  upon  its  beino^ 
acceptable  to  the  palate  and  stomach. 

The  officinal  Decoction  (Decoctum  Hordei,  U.  S.,  Lond.,  Duh.)  is 
prepared  by  taking  two  ounces  of  pearl  barley,  washing  it  well  with 
cold  water,  which  is  to  be  thrown  away,  then  boiling  it  for  a  little 
while  with  half  a  pint  of  water,  which  also  is  to  be  thrown  away; 
and  lastly  boiling  the  grains  thus  purified  with  four  pints  of  water 
down  to  two.  Every  physician  should  be  familiar  with  this  process, 
so  as  to  be  able  to  give  proper  instruction  to  nurses.  It  may  be 
flavoured  with  sugar,  etc.,  if  desired. 

A  Compound  Decoction  (Decoctum  Hordei  Compositum,  Lond.; 
MiSTURA  Hordei,  Ed.)  is  prepared  by  adding  to  the  two  pints  of 
simple  decoction  prepared  as  above,  two  ounces  of  figs,  half  an  ounce 
of  bruised  liquorice  root,  two  ounces  of  stoned  raisins,  and  a  pint  of 
water,  then  boiling  to  two  pints,  and  straining.  The  decoction  is 
thus  rendered  more  nutritive,  more  demulcent,  and  more  agreeable 
to  the  taste ;  but  could  not  be  given  so  freely  in  a  very  delicate  con- 
dition of  the  stomach. 

YI.  ICELAND  MOSS. — Cetraria.  U.  S.,  Lond.,  Ed.  —  Li- 
chen" ISLANDICUS.  Dub. 

Origin  and  Properties.  Cetraria  Lslandica,  or  Iceland  moss,  is 
a  small  plant,  from  two  to  four  inches  high,  growing  in  the  northern 
regions  of  Asia,  Europe,  and  America,  and  abundant  in  some  parts 
of  New  England.  The  Avhole  plant  is  used.  It  consists  of  a  dry, 
stiff  frond  or  leaf,  much  divided,  irregular  in  shape,  and  in  the  ori- 
ginal state  fringed  with  hairs  upon  the  edges,  most  of  which,  how- 
ever, have  been  lost  as  it  is  found  in  the  shops.  The  colour  is  a 
mixture  of  different  hues,  irregularly  dispersed,  grayish-white,  brown- 
ish, and  reddish;  there  is  no  odour;  and  the  taste  is  bitter  and  muci- 
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laginous.  The  moss  imparts  all  its  virtues  to  boiling  water.  The 
important  constituents  are  a  starch-like  substance  in  large  propor- 
tion, constituting  about  45  per  cent.,  and  a  bitter  principle  amount- 
ing to  3  per  cent.  There  is,  besides,  a  little  gum  and  sugar.  The 
starch-like  substance  is  insoluble  in  cold  water,  but  is  extracted  by 
boiling  water,  and  gelatinizes  on  cooling.  In  these  respects  it  re- 
sembles starch,  as  also  in  producing  a  blue  colour  with  iodine;  but, 
as  it  differs  in  some  other  points,  it  has  been  called  licJienin.  The 
bitter  principle  is  named  cetrarin.  It  may  be  separated  by  macerat- 
ing the  plant  in  a  very  feeble  solution  of  carbonate  of  potassa,  which 
leaves  the  nutritive  and  demulcent  principle,  to  be  afterwards  ex- 
tracted by  boiling  Avith  water.  Prepared  in  this  way,  the  moss  is 
used  as  food,  in  times  of  scarcity,  by  the  poorer  population  of  some 
northern  regions. 

Medical  Effects  arid  Uses.  Iceland  moss  unites  gentle  tonic  with 
its  nutritive  and  demulcent  properties,  and  has  consequently  been 
employed  in  cases  offering  indications  for  these  two  effects,  as,  in 
chronic  pectoral  affections  ivith  hectic  symptoms,  chronic  dysentery 
and  diarrhoea,  and  dyspep)sia.  Much  was  at  one  time  hoped  for,  in 
phthisis,  from  a  diet  consisting  mainly  of  a  decoction  of  the  moss; 
but  experience  has  falsified  all  such  expectations.  It  may  be  ad- 
vantageously employed  with  a  view  to  its  tonic,  nutritive,  and  demul- 
cent effect;  but  this  is  all.  It  has  been  proposed  to  deprive  it  of 
its  bitter  principle,  and  then  prepare  it  by  decoction;  but  it  thus 
loses  the  tonic  property,  and  becomes  a  simple  demulcent  article  of 
diet,  in  no  respect  superior  to  most  of  the  class,  and  inferior  to  many. 
It  is  used  almost  exclusively  in  decoction. 

The  ofiicinal  Decoction  (Decoctum  Cetrarin,  U.S.,  Lond.)  is 
made  by  boiling  half  an  ounce  of  the  moss  in  a  pint  and  a  half  of 
water  down  to  a  pint,  of  which  the  whole  may  be  taken,  in  separate 
doses,  in  the  period  of  twenty-four  hours. 

YII.  IRISH  MOSS  OR  CARRAGEEN.  — Chondrus.  U.S. 

Origin  and  Properties.  This  is  the  Chondrus  crispus  [Fucus 
crispus,  Linn.),  which  grows  on  rocks  and  stones  on  the  sea  coasts 
of  Europe,  and  in  peculiar  abundance  on  the  Atlantic  shore  of  Ire- 
land, where  it  is  chiefly  gathered.  It  consists  of  a  slender  frond, 
sometimes  a  foot  in  length,  gradually  expanding  as  it  ascends  to  a 
width  of  two  or  three  lines,  then  dividing  and  subdividing  into  linear 
lobes,  and  often  much  curled  in  the  direction  of  its  length.  It  is 
translucent,  of  a  cartilaginous  consistence,  a  yellowish  or  yellowish- 
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white  colour,  a  slight  odour,  and  a  peculiar  but  feeble  taste,  recall- 
ing that  of  sea  plants  in  general.  It  swells  and  softens  with  cold 
water,  but  does  not  dissolve.  Boiling  water  extracts  nearly  80  per 
cent,  of  a  principle  analogous  to  pectin,  but  somewhat  peculiar,  for 
■which  the  name  of  carrageenin  has  been  proposed.  Minute  quan- 
tities of  iodine  and  bromine  have  been  detected  in  it;  but  their 
presence  is  doubted  by  some,  and  they  can  scarcely  add  appreciably 
to  the  virtues  of  the  moss. 

3Iedical  Effects  and  Uses.  Irish  moss  is  simply  demulcent  and 
nutritive,  and  may  be  used  for  the  same  purposes  as  the  amylaceous 
substances  already  described,  over  which  it  has  little  if  any  advan- 
tage. It  has  been  recommended  in  pectoral  diseases,  scrofulous 
complaints,  and  chronic  diseases  of  the  bowels  and  urinary  organs, 
under  the  impression  that  it  possessed  special  virtues;  but  time  has 
fixed  its  value  as  above  stated.  It  is  prepared  in  decoction  by  boil- 
ing an  ounce  in  a  pint  and  a  half  of  water  to  a  pint,  and  flavouring 
to  suit  the  taste.  It  is  often  also  boiled  with  milk,  when  the  latter 
is  thought  to  be  indicated.  No  doubt,  an  exclusive  diet  of  Irish 
moss  with  milk  would  prove  extremely  useful  in  many  cases  of  dis- 
order of  the  bowels.  In  order  to  remove  adhering  substances  whicli 
may  injure  its  flavour,  it  should  be  steeped,  for  a  few  minutes,  in 
cold  water  before  the  decoction  is  prepared. 

YIII.  SWEET  ALMONDS. — AMYGDALA  DuLClS.  U.S.,  Ed. 
— Amygdala.  Lond.,  I)uh. 

These  are  too  well  known  to  require  description.  I  introduce 
them  here,  as  an  excellent  demulcent,  well  calculated  for  pectoral 
and  bowel  affections,  in  which  this  class  of  medicines  is  indicated. 
Though  they  contain  no  starch,  and  but  a  small  portion  of  sugar  and 
gum,  yet  they  abound  in  albumen  and  fixed  oil,  which  jointly  operate 
quite  as  advantageously  as  the  other  demulcent  principles  mentioned. 
These  two  principles  they  yield  to  cold  water  rubbed  up  with  them, 
forming  a  fine  white  milky  emulsion,  of  an  agreeable  flavour,  in 
which  the  albumen  is  dissolved  and  the  oil  held  in  suspension  by  the 
former  principle.  This  emulsion  may  be  used  externally,  as  a  lotion, 
in  irritated  and  inflamed  states  of  the  skin,  and  may  be  taken  inter- 
nally in  irritative  affections  of  the  bowels,  urinary  organs,  and  bron- 
chial tubes.  It  serves  admirably  as  a  vehicle  for  expectorant  medi- 
cines; but,  as  it  does  not  keep  well,  it  must  be  prepared  frequently, 
as  wanted. 

The  hitter  almonds  form  a  similar  emulsion,  but  superadd  the 
VOL.  II. — 53 
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effects  of  hydrocyanic  acid,  which  render  them  still  more  beneficial  in 
pectoral  and  cardiac  diseases,  and  for  external  use  in  irritable  con- 
ditions of  cutaneous  disease. 

Almond  Emulsion  or  Almond  Mixture  (Mistura  Amygdala, 
U.  jS.,  Lond.,  Ed.,  Dub.)  is  made  by  macerating  half  an  ounce  of 
sweet  almonds  in  water,  to  facilitate  the  removal  of  the  skin,  after 
which  they  are  to  be  beaten  thoroughly  in  a  mortar  with  half  an 
ounce  of  gum  arable  and  two  drachms  of  sugar,  and  the  whole  rub- 
bed with  half  a  pint  of  distilled  water  gradually  added.  The  emul- 
sion is  then  to  be  strained.  A  pint  or  more  of  this  may  be  taken  in 
twenty-four  hours,  in  doses  of  a  winegiassful  or  teacupful. 

A  similar  mixture  may  be  made  with  bitter  almonds,  and  a  table- 
spoonful  given  for  a  dose,  in  pectoral  and  cardiac  complaints. 

IX.  WHEAT  BRAN. — Tritici  Furfur. 

Bran  contains  a  little  starch,  albumen,  and  probably  gum,  which 
it  yields  to  water,  forming  a  mucilaginous  infusion,  which  may  be 
advantageously  used  for  general  baths,  in  cutaneous  affections.  I 
have  frequently  employed  the  remedy  in  these  cases,  and  have  had 
reason  to  be  satisfied  with  its  effects.  From  half  a  peck  to  a  peck 
of  the  bran  may  be  put  in  each  bath,  of  which  the  water  may  be 
heated  to  95°  or  100°,  according  as  the  affection  is  acute  or  chronic. 
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CXJ.A.SS    III. 
EMOLLIENTS. 

Emollients,  as  here  considered,  are  substances  capable  of  form- 
ing a  soft,  slightly  adhesive  mass,  perfectly  bland  and  unirritating, 
which,  when  applied  to  the  skin,  has  the  effect  of  softening  and  re- 
laxing its  tissue.  I  confess  that  there  is  no  very  distinct  line  of 
demarcation  between  this  class  and  that  of  the  demulcents ;  and  one 
of  the  methods,  by  which  the  medicines  belonging  to  it  act  usefully 
in  disease,  is  that  which  characterizes  the  succeeding  class  of  pro- 
tectives.  Yet  there  are  points  of  difference  sufficient,  I  think,  to 
justify  a  retention  of  these  agents  in  a  distinct  and  long  recognized 
association.  Thus,  emollients,  as  here  defined,  have  definite  limits 
of  action,  and  are  exclusively  external.  Demulcents  may  be  used 
to  any  extent  upon  the  surface,  and  are  frequently  used  internally. 
One  of  the  main  offices  performed  by  the  demulcents  is  to  mingle 
with  acrid  substances,  and  diminish  or  obtund  their  acrimony.  This 
office  cannot  be  performed  by  the  emollients.  These  have  a  deeper 
effect  upon  the  tissues  than  the  demulcents,  which  for  the  most  part 
operate  upon  the  surface  of  application  exclusively.  On  the  other 
hand,  the  emollients  differ  from  the  protectives  in  the  softening  and 
relaxing  effect  produced  by  the  moist  or  liquid  matter  incorporated 
with  them,  while  they  may  be  less  efficient  upon  the  mere  principle 
of  excluding  the  air,  which  they  do  but  partially. 

So  far  as  they  are  a  distinct  class  of  remedial  substances,  the 
emollients  are  merely  the  recipients  of  the  fluids,  which  are  the  real 
agents  in  all  the  dynamic  results  produced.  Thus,  flaxseed  meal  is 
an  emollient ;  but  it  is  the  liquid  that  may  be  mixed  with  it  which 
really  produces  the  effects.  There  are  only  two  liquids  which  have 
this  property ;  water,  namely,  and  glycerin.  The  fixed  oils  often 
form  a  part  of  the  emollient  application,  calculated  to  give  it  the  due 
consistence,  and  therefore  belong  to  the  class ;  but  the  oils  alone  are 
inadequate  to  the  effects  aimed  at.  No  one  would  expect  the  influence 
exercised  by  emollients,  from  a  mixture  of  one  of  the  fixed  oils  with 
sawdust.  Water  is  almost  always  the  active  principle  ;  and  the  sub- 
stances here  called  emollients  merely  afford  the  means  of  applying  it 
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in  the  required  method.  Glycerin  has  probably  the  same  or  very 
similar  powers  with  water ;  but  experience  has  not  determined  the 
point  definitively. 

The  emollients  are  employed  in  the  form  of  poultice  or  cataplasm. 
Water,  by  means  of  them,  is  confined  within  certain  limits,  at  the 
temperature  of  the  body,  and  is  steadily  thus  applied,  for  a  con- 
siderable length  of  time,  so  as  to  be  able  endosmotically  to  penetrate 
the  tissues,  and  to  an  indefinite  depth.  The  Avater,  thus  present  in 
the  tissues,  in  excess,  exercises  its  sedative  influence  upon  them,  re- 
duces their  vital  force,  and  diminishes  their  action.  Perhaps  its 
presence  between  the  molecules,  by  somewhat  separating  them, 
lessens  their  vital  cohesion  by  a  kind  of  mechanical  influence.  But, 
however  the  effect  may  be  produced,  it  is  the  water  that  produces  it. 
The  fixed  oils  are  incapable  of  thus  acting.  They  cannot  sufli- 
ciently  penetrate  the  tissues. 

Under  the  operation  of  one  of  these  emollients,  the  parts  beneath 
often  swell  considerably,  and  become  obviously  soft  and  flaccid  to 
the  touch.  If  applied  over  a  wounded  or  abraded  surface,  by  a  long 
continuance,  they  will  often  produce  so  flabby  a  condition  as  to  fa- 
vour the  growth  of  fungous  granulations. 

As  therapeutic  agents,  they  are  used  chiefly,  if  not  exclusively,  in 
inflammation  or  vascular  irritation  ;  and  they  prove  curative  in  these 
cases  mainly  by  their  sedative  agency.  If  the  inflammation  of  parts 
beneath  has  advanced  to  a  certain  stage,  they  often  hasten  suppura- 
tion. This  they  do  simply  by  diminishing  the  vital  force  in  the  in- 
flamed part,  in  consequence  of  which  the  exuded  fibrin,  instead  of 
undergoing  organization,  perishes,  and  is  converted  into  pus.  By 
thus  promoting  the  formation  of  abscesses,  they  often  hasten  the 
cure.  But,  in  the  earlier  stage,  or  when  the  violence  of  the  inflam- 
mation falls  short  of  the  suppurating  point,  they  favour  its  resolution 
by  direct  sedation.  In  mere  vascular  irritation,  which  has  not  yet 
amounted  to  inflammation,  they  will  be  even  more  influential.  Hence 
the  use  of  emollient  poultices  in  all  superficial  inflammations,  whether 
idiopathic,  or  the  result  of  a  wound,  or  any  other  kind  of  injury. 
Their  action  extends  also  to  the  subcutaneous  tissue.  Hence  their 
universal  employment  in  boils  and  phlegmons.  The  inflamed  lym- 
phatic glands  feel  the  same  influence ;  as  also  do  the  arteries,  veins, 
and  absorbents  of  the  extremities.  The  secreting  glands  outside 
of  the  great  cavities  are  equally  benefited.  Emollient  poultices,  in 
inflammation  of  the  testicles,  and  of  the  salivary  glands,  often  pro- 
duce the  most  happy  antiphlogistic  effects. 
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But  what  shall  we  say  of  their  influence  over  inflammation  of  the 
tissues  within  the  cavities?  I  agree  with  those  who  believe  that 
they  are  very  efficient  auxiliaries  to  other  antiphlogistic  remedies, 
in  these  cases,  at  least  in  many  of  them.  In  pleurisy,  peritonitis, 
enteritis,  gastritis,  dysentery,  and  bronchitis,  I  believe  they  exercise 
very  happy  effects.  But  they  must  be  very  large,  retained  steadily 
for  days,  and  frequently  renewed  so  as  to  be  always  kept  moist. 
Thus,  in  peritonitis  and  enteritis,  the  whole  anterior  surface  of  the 
abdomen  should  be  covered.  I  can  conceive  that,  in  these  cases, 
the  water  may  enter  the  vessels  and  dilute  the  whole  blood,  by 
aff"ecting  that  which  is  circulating  through  the  vessels  beneath.  I 
have  no  doubt  that  pediluvia  do  act  upon  this  principle  to  a  con- 
siderable extent;  and  so  may  poultices.  But  that  cannot  be  the 
main  agency;  as  otherwise  poultices  to  the  extremities  should  have 
the  same  eff'ect.  Their  influence  in  internal  inflammations  may  be 
explained  in  two  ways.  The  mucous  surfaces  sympathize  with  the 
skin,  and  may,  when  inflamed,  feel  a  sedative  influence  exerted  upon 
the  surface  of  the  body.  As  regards  the  serous  tissues,  which  are 
in  contact  with  the  walls  of  the  cavity,  the  water  may  possibly  reach 
them  from  the  surface,  and  thus  act  on  them  directly.  In  relation 
to  inflammation  of  the  parenchymatous  tissues,  I  do  not  think  the 
poultices  are  so  effectual  as  in  those  of  the  membranes.  Certainly, 
either  of  the  explanations  just  given  would  not  so  well  apply  to 
them. 

But  these  emollient  cataplasms  may  be  continued  too  long.  They 
should  always  be  discontinued,  when  the  sedative  effect  becomes  the 
prominent  evil;  and  sometimes,  in  such  cases,  a  stimulant  application 
will  speedily  correct  the  condition.  Thus,  after  the  use  of  poultices 
in  ordinary  paronychia,  the  end  of  the  finger  affected  often  swells 
much,  assumes  an  almost  mush-like  consistence,  and,  if  an  incision 
has  been  made,  fungous  granulations  are  apt  to  shoot  up  out  of  the 
wound.  I  have  found  that  the  withdrawing  of  the  poultices,  and 
the  application  of  resin  cerate,  with  a  spirituous  lotion,  have  imme- 
diately restored  energy  to  the  parts.  Nor  should  emollient  poul- 
tices be  applied  in  cases  of  inflammation,  in  which  suppuration  is 
threatened,  or  liable  to  occur,  but  in  which,  nevertheless,  it  may  be 
very  desirable  to  prevent  it. 

The  degree  of  consistence  in  the  emollient  application  has  been 
indicated  in  the  definition.  It  should  be  so  soft  as  readily  to  adapt 
itself  to  the  shape  of  the  surface,  yet  so  consistent  as  to  retain  its 
form,  and  not  run.     The  fixed  oils  added  to  poultices  are  often  use- 
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ful  by  maintaining  the  softness,  particularly  about  the  edges,  where 
they  are  most  apt  to  become  dry,  and  thus  prove  irritating  to  the 
part.  I  believe  glycerin  is  still  better  than  the  oils,  as,  in  addition 
to  the  effect  aimed  at,  it  may  possibly  be  absorbed,  and  aid  the 
water  in  its  action  on  the  tissues. 

Of  the  substances  used  as  emollients,  all  or  nearly  all  have  been 
already  treated  of,  and,  when  not,  the  material  is  so  common  and  well 
known  as  to  require  no  description.  Little  more,  then,  is  required 
here,  than  to  name  the  substances  used,  and  give,  in  relation  to  each 
one,  such  practical  hints  as  may  suggest  themselves. 


1.  Bread  and  Milk.  —  For  application  to  small  extents  of  sur- 
face, as  in  furuncles,  paronychia,  buboes,  etc,  these  are  on  the  whole 
as  convenient  as  any  other  materials,  being  almost  always  at  hand, 
and  easily  prepared.  The  poultice  is  made  by  simply  crumbling  the 
bread,  and  heating  it  with  milk,  stirring  constantly  until  the  two  are 
thoroughly  incorporated.  Care  should  be  taken  to  use  sweet  milk, 
as  it  is  somewhat  irritant  when  soured.  A  little  perfectly  bland 
olive  oil,  or  fresh  lard  without  salt,  may  be  added,  to  retard  the  dry- 
ing of  the  poultice,  but  they  do  not  add  to  its  emollient  virtues. 

2.  Flaxseed  Meal. — Lini  Farina.  Ed.  —  The  Edinburgh  Col- 
lege direct  the  meal  of  flaxseed,  previously  deprived  of  its  fixed  oil 
by  expression.  This  contains  a  large  proportion  of  gummy  matter 
or  mucilage,  and  will  make  a  good  cataplasm ;  but  the  oil  has  the 
advantage  of  keeping  the  poultice  longer  in  the  proper  soft  condition, 
partly  through  its  own  fluidity,  and  partly  by  mechanically  retaining 
the  water.  The  meal  of  the  unexpressed  seed  is,  therefore,  prefer- 
able. It  is  obtained  by  grinding.  The  cataplasm  is  made  by  adding 
the  meal  gradually  to  boiling  water,  till  it  is  sufficiently  thickened. 
About  four  ounces  are  required  for  half  a  pint  of  water.  The  flax- 
seed cataplasm  is  one  of  the  best  that  can  be  used,  if  made  out  of 
meal  that  has  not  become  acrid  by  keeping. 

3.  Slippery  Elm  Bark. —  Ulmus.  U.S.  —  The  ground  slippery 
elm  bark,  in  consequence  of  the  abundance  of  its  mucilage,  forms  an 
excellent  emollient  cataplasm,  prepared  exactly  in  the  same  manner 
as  that  of  flaxseed  meal.  The  ground  bark  is  a  loose,  very  light, 
coarse  powder,  in  which,  along  with  a  fine  dust,  there  are  many 
fibres  not  completely  pulverized.  I  have  been  told  that  many 
persons  sift  the  powder,  retaining  the  finer  for  internal,  and  the 
coarser  for  external  use.     This  is  wrong.     The  whole  powder  should 
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be  used  in  the  formation  of  poultices,  as  likely  to  be  more  completely 
unirritating  to  delicate  surfaces.  Some  bland  fixed  oil,  incorpo- 
rated with  this  cataplasm,  might  be  useful  by  longer  preserving  its 
softness. 

4.  Marshmallow  Root. — AUhwae  Radix.  U.S.,  Ed. — AltTisea. 
Lond. — Boiled  and  thoroughly  beaten  up  with  water,  this  root  forms 
an  emollient  poultice,  sometimes  employed  in  Europe.  It  is  seldom 
if  ever  used  here. 

5.  Oatmeal. — Avense  Farina.  U.S.  —  If  oatmeal  be  gradually 
added  to  boiling  water  until  it  assumes  the  consistence  of  a  thick 
paste,  it  forms  an  excellent  emollient  cataplasm. 

6.  Indian  Meal.  —  Zeee  Farina. — Indian  mush  is  much  used, 
in  this  country,  where  large  cataplasms  are  required,  as,  for  example, 
to  cover  the  anterior  surface  of  the  abdomen,  or  a  large  portion  of 
the  chest.  The  poultice  is  made,  as  the  others,  by  adding  Indian 
meal  gradually  to  boiling  water,  and  stirring  until  the  proper  con- 
sistence is  obtained. 

7.  Most  of  the  roots  of  ordinary  edible  vegetables  may  be  used  for 
the  same  purpose.  Potatoes,  turnips,  and  carrots  are  most  fre- 
quently employed.  They  are  thoroughly  boiled,  and  then  mashed  into 
a  pulp.  The  unboiled  carrot  root  has  also  been  recommended;  but 
this  is  not  strictly  emollient,  being  somewhat  excitant  in  consequence 
of  the  presence  of  a  little  volatile  oil.  In  this  state,  however,  it 
sometimes  answers  a  good  purpose  in  indolent  and  flabby  ulcers,  by 
gently  stimulating  them,  and  will  sometimes  cause  the  ulcers  which 
follow  burns  to  heal  kindly. 

Whatever  substance  is  used  in  preparing  emollient  cataplasms,  it 
will  often  be  advisable  to  cover  the  surface  of  the  poultice  with  a 
piece  of  gauze,  and  stitch  the  edges  of  this  to  those  of  the  outer 
covering,  in  order  to  prevent  the  escape  of  the  material.  When  the 
poultice  is  applied  over  the  eye,  the  external  meatus  of  the  ear,  or  a 
wound  of  irregular  surface,  this  precaution  is  peculiarly  necessary. 
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PROTECTIVE  S. 

This  name  I  give  to  remedies  Avhicli,  applied  to  a  diseased  sur- 
face, protect  it  from  the  contact  of  the  air,  and  of  irritant  agents 
generally.  I  do  not  insist  upon  the  name,  but  know  no  other  word 
in  our  language  which  would  better  express  the  idea;  and  I  am 
averse  to  the  invention  of  new  words  when  not  essential.  In  rela- 
tion, however,  to  the  class  itself,  there  seems  to  be  a  necessity  for  it 
in  a  system  of  arrangement,  which  is  to  embrace  all  therapeutic 
agencies.  Other  classes  may  include  substances  which  act  on  this 
principle;  and  the  operation  of  certain  classes  necessarily  implies 
a  certain  amount  of  protective  influence,  as  of  the  demulcents  and 
emollients;  but  there  are  substances  used  for  this  purpose  which 
cannot  be  introduced  elsewhere,  and,  in  regard  to  the  two  classes 
mentioned,  the  protective  influence  is  but  partial. 

The  therapeutic  eff"ect  of  the  protective  operation  is  to  aid  in  the 
cure  and  prevention  of  inflammation.  This  is  its  characteristic  aim 
and  object.  That  the  measure  has  such  an  influence,  and  one  of  no 
little  efficacy,  is  shown  by  daily  experience  and  observation.  We 
constantly  witness  the  efforts  of  nature  to  avail  herself  of  this  thera- 
peutic principle.  She  covers  small  sores  with  a  scab,  upon  the  fall- 
ino;  off"  of  which,  the  surface  is  found  to  have  healed  beneath  it.  In 
extensive  vesications,  if,  upon  the  escape  of  the  liquid,  the  epidermis 
lies  undisturbed  in  contact  with  the  surface,  the  inflammation  gener- 
rally  ceases,  and  a  new  cuticle  soon  forms;  whereas,  if  the  protection 
of  the  cuticle  be  removed,  the  denuded  surface  is  very  apt  to  become 
still  more  inflamed.  It  has  already  been  stated  that  the  best  dress- 
ing for  a  blister,  which  it  is  desired  to  heal,  is  the  cuticle  as  nearly 
unbroken  as  possible.  When  such  protection  is  impracticable,  nature 
endeavours  to  supply  the  place,  either  by  the  production  of  pus, 
which  answers  the  purpose  partially,  or  by  throwing  out  a  layer  of 
coagulable  lymph,  which  produces  a  still  greater  protective  effect. 
We  every  day  see  slight  inflammation,  spontaneous  or  accidental, 
yield  to  the  simple  application  of  a  piece  of  court-plaster,  which, 
without  such  protection,  would  often  advance  and  prove  very  annoy- 
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ing.  In  recent  times,  we  have  had  abundant  opportunities  of  wit- 
nessing the  same  effect,  from  the  application  of  collodion  and  similar, 
agents. 

Upon  what  principle  do  these  agents  operate  ?  So  far  as  concerns 
the  protection  thej  afford  against  mechanical  injury,  as  from  friction, 
sand,  dust,  etc.,  or  known  dynamical  irritants,  or  even  changes  of 
temperature,  their  influence  is  intelligible.  They  obviate  the  effects 
of  these  irritant  causes,  and,  in  cases  of  existing  inflammation,  enable 
nature  to  effect  a  cure.     But  this  is  not  all  they  do. 

It  is  obvious  that  they  act  advantageously  also  by  excluding  the 
atmospheric  air ;  for,  if  this  is  admitted,  the  exclusion  of  all  other 
agents  often  proves  quite  unavailing.  But  the  air  is  not  in  itself 
irritant.  "We  are  always  surrounded  with  it ;  we  are  constantly  in- 
haling it  even  down  to  the  delicate  vesicular  tissue  of  the  lungs;  it 
is  probably  never  entirely  absent  from  the  alimentary  canal ;  it  has 
often  found  its  way  into  serous  cavities  and  the  areolar  tissue;  and 
yet  inflammation  is  not  observed  to  result  from  it,  under  these  cir- 
cumstances. The  air  is  perfectly  bland.  Some  have  explained  the 
result  by  reference  to  the  drying  influence  of  the  atmosphere,  which 
produces  a  condition  of  things  in  denuded,  wounded,  or  ulcerated 
surfaces,  which  strongly  tends  to  excite  or  sustain  inflammation. 
There  is,  no  doubt,  truth  in  this  explanation.  The  protectives  cer- 
tainly do  good  in  this  way,  in  diseased  and  uncovered  surfaces.  But 
it  very  often  happens  that  such  surfaces  may  be  kept  abundantly 
moist,  so  as  entirely  to  obviate  the  drying  effect  of  the  air,  yet  with- 
out improving;  whereas,  if  completely  protected  against  the  contact 
of  the  air,  they  quickly  begin  to  amend,  and  soon  heal  entirely.  The 
same  effect,  moreover,  is  observed  from  the  protectives,  in  diminish- 
ing inflammation  upon  surfaces  with  the  epidermis  or  epithelium 
sound,  and  when  moisture  or  dryness  forms  but  a  small  part  of  the 
consideration  in  the  case.  There  must  be  some  other  method  of  ac- 
counting for  the  effect.  The  following  appears  to  me  to  be  the  most 
satisfactory  explanation. 

That  the  air  is  bland,  in  its  ordinary  influence  in  health,  is  owing 
to  the  existence  of  a  due  balance  between  its  dynamic  properties 
and  the  requisitions  of  the  system.  The  air  is  always  performing 
important  functions,  not  only  in  the  lungs,  but  upon  the  surface  of 
the  body,  and  probably  in  the  alimentary  canal.  It  is  always  sup- 
plying oxygen  and  receiving  carbonic  acid.  This  is  certain  in 
relation  to  the  air-passages:  has,  I  think,  been  proved  in  relation 
to  the  skin;  and  is  fairly  inferrible  to  be  true  also  in  the  alimentary 
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canal.  In  the  healthy  state,  it  imparts  enough  oxygen,  and  re- 
ceives enough  carbonic  acid,  to  meet  the  wants  of  the  system;  and 
nothing  more  happens  than  the  regular  maintenance  of  the  systemic 
functions.  Biit,  when  inflammation  is  established  in  any  portion  of 
the  great  surfaces,  with  which  the  air  is  in  contact,  as  it  consists  in, 
or  is  attended  with  an  elevation  of  the  vital  functions,  more  air  is 
required  to  support  the  excited  process.  More  oxygen  is  consumed, 
more  carbonic  acid  formed,  and  more  heat  evolved.  A  portion  of 
this  oxygen  the  inflamed  surface  receives  from  the  contiguous  air. 
If,  therefore,  we  exclude  this  air,  we  cut  off"  one  source  of  the  pabu- 
lum necessary  for  the  support  of  the  inflammatory  process,  which 
consequently  diminishes  or  ceases.  It  may  be  said  to  die  for  want 
of  aliment.  This  is  a  simple  explanation,  and  it  will,  I  think,  apply 
to  all  the  problems  that  can  be  presented  in  the  case.  The  presence 
of  the  air  supports  the  inflammation;  remove  it,  and  the  inflamed 
parts  must  then  depend  for  their  supply  of  oxygen  solely  on  that 
brought  with  the  blood  from  the  lungs ;  and,  though  it  does  not 
necessarily  follow  that  the  inflammation  must  cease,  when  the  local 
supply  of  air  is  cut  off,  especially  after  fever  has  set  in,  by  which 
the  movement  of  the  blood  is  accelerated,  yet  one  influence  is  cer- 
tainly added  to  those  which  favour  the  reduction  and  resolution  of 
the  inflammatory  state. 

Nor  is  this  influence  confined  to  inflammations  entirely  superficial. 
It  enters,  for  a  considerable  depth,  into  the  tissues ;  and  subcuta- 
neous inflammation,  as  in  the  cellular  tissue,  muscles,  and  lymphatic 
glands,  is  often  much  relieved. 

There  are  two  objects  in  the  use  of  protective  measures;  one  to 
prevent,  the  other  to  cure  inflammation.  When  a  part  is  liable  to  be 
injured  by  friction,  or  by  irritating  liquids,  we  cover  it  with  the  view 
of  obviating  injury.  Thus,  bed-sores  are  prevented  by  lead-plaster, 
applied  over  the  parts  exposed  to  injury,  and  surfaces  liable  to  the 
action  of  irritating  secretions  are  guarded  by  covering  them  with 
some  stiff  unctuous  substance.  But  the  therapeutic  effect  is  that 
for  which  the  class  is  mainly  used. 


The  protective  agents  are  of  two  kinds;  one  operating  of  them- 
selves, the  other  through  changes  produced  in  the  surface  of  appli- 
cation. The  former  are  purely  mechanical,  simply  serving,  by 
their  presence,  to  exclude  irritating  agents;  the  latter  at  first  act 
dynamically  or  chemically  on  the  tissues,  the  surface  of  which  they 
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SO  alter  as  to  render  it  insensible  to  irritants,  and  impervious  to  the 
air;  and  a  portion  of  the  tissue  itself  is  thus  made  to  protect  the 
remainder.  The  one  kind  are  direct,  the  other  indirect  protcctives. 
Court-plaster  and  collodion  are  examples  of  the  former ;  nitrate  of 
silver  and  iodine,  of  the  latter.  I  shall  consider  them  in  these  two 
divisions. 

1.  Direct  Protect ives. 

This  division  includes  all  substances,  themselves  inert,  which  are 
employed  to  cover  exposed  surfaces,  so  as  to  guard  them  against  irri- 
tating agents.  It  is  obvious  that  they  must  be  themselves  wholly 
unirritating;  as  otherwise,  they  would  directly  contribute  to  produce 
or  increase  what  they  are  intended  to  prevent,  diminish,  or  remove. 
Hence  the  great  practical  importance  of  ascertaining  that  the  sub- 
stances used  are  pure,  and  uninjured  by  exposure,  fraudulent  admix- 
ture, or  careless  preparation.  The  physician  is  often  foiled  in  his 
purpose  by  want  of  attention  to  this  object. 

I.  OLEAGINOUS  SUBSTANCES. 

Under  this  head,  I  include  both  liquid  oils  and  fats,  together  with 
wax,  as  of  closely  analogous  nature.  Of  the  origin,  preparation,  and 
physical  and  chemical  properties  of  these  bodies,  I  shall  say  little  or 
nothing ;  as  they  are  generally  well  known,  and  if  the  reader  desire 
information,  he  will  find  it  in  the  U.  S.  Dispensatory. 

Of  the  liquid  oils,  those  usually  employed  are  the  olive  oil  and 
almond  oil ;  of  the  fats,  lard,  suet,  and  spermaceti,  including  wax. 
Others  are  occasionally  used ;  but  none  which  produce  effects  differ- 
ent from  those  attainable  through  the  particular  substances  above 
mentioned.  Whatever  may  be  popularly  thought  upon  the  subject, 
there  is  nothing  peculiar  or  specific  in  the  operation  of  goose  grease, 
rahhit'  s  fat,  hears  grease,  or  even  the  fat  of  serpents. 

1.  OLIVE  OIL.  —  Oleum  Oliv^e.  U.S.,  Lond.,  Ed.,  Duh. 
ALMOND  OIL.  —  Oleum  Amygdal^.  U.S.,  Lond. 

These  oils,  of  which  the  former  is  procured  by  expression  from 
olives,  the  latter  in  the  same  manner  from'  sweet  almonds,  may  be 
considered,  in  their  protective  capacity,  as  identical  in  their  prop- 
erties and  uses.  They  are  both  nutritious,  and  both  in  large  doses 
mildly  laxative;  but  with  these  properties  at  present  we  have 
nothing  to  do.  The  olive  oil,  as  the  least  costly,  is  most  frequently 
used. 
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Rubbed  up  witb  mucilage  or  the  yolk  of  eggs,  and  loaf  sugar,  they 
form  an  emulsion,  which,  by  sheathing  the  mucous  membrane  of  the 
mouth  and  fauces,  may  prove  useful  in  allaying  cough,  and  moderat- 
ing the  uneasiness  of  stomatitis  and  angina.  Almond  oil  is  usually 
preferred  for  this  purpose.  A  fluidounce  may  be  rubbed  vf'ith.  half  a 
fluidounce  of  mucilage  or  the  yolk  of  an  egg,  and  two  drachms  of  loaf 
sucrar,  and  then  mixed  with  five  or  six  fluidounces  of  water. 

They  are  sometimes  applied,  unmixed,  to  dry,  harsh,  cracked  or 
excoriated,  and  inflamed  or  irritated  surfaces,  to  soften  and  protect 
them ;  but  much  more  frequently  they  are  used  for  this  purpose  in 
combination  with  substances,  such  as  wax  or  spermaceti,  which  give 
them  more  consistence.  These  combinations  will  be  noticed  in  their 
proper  places.  Olive  oil,  rubbed  over  the  surface  of  the  body,  is 
thought,  in  the  East,  to  be  a  preventive  and  remedy  of  the  plague. 

Very  often  these  oils  are  employed  to  serve  as  vehicles  for  other 
substances,  which  they  also  dilute  Avhen  too  acrid;  but  this  applica- 
tion of  them  has  been  noticed  under  the  several  substances  with 
which  they  are  thus  associated. 

A  mixture  of  equal  parts  of  olive  oil  and  lime-water,  forming  a 
kind  of  soap,  is  much  and  advantageously  used  as  a  dressing  for 
burns  and  scalds,  at  their  first  occurrence.  There  is  probably  no 
better  application  for  the  first  two  or  three  days.  It  should  be 
thickly  applied,  on  cloth,  so  as  to  cover  the  whole  surface.  The 
U.  S.  Pharmacopoeia  directs  flaxseed  oil,  and  it  has  the  advantage  of 
greater  cheapness,  but  no  other,  and  is  rather  less  agreeable. 

2.  LARD.  —  Adeps.  U.S.,  Lond. — Axungia.  Ed.,  Dub. 

This  is  the  prepared  fat  of  the  hog.  When  used  as  a  protective, 
it  should  contain  no  common  salt,  and  must  be  perfectly  free  from 
rancidity.  It  need  scarcely  be  stated  that  lard  taken  internally  is 
highly  nutritious.  Its  use  as  an  ingredient  of  laxative  enemata  has 
been'  already  mentioned. 

Alone,  it  is  more  frequently  used  as  a  protective  to  irritated  sur- 
faces than  the  liquid  oils;  and  is  sometimes,  especially  in  cold  weather, 
applied  as  a  dressing  to  wounds  and  blisters;  but  it  is  too  difiluent, 
at  the  temperature  of  the  body,  to  be  used  advantageously  for  this 
purpose,  unless  incorporated  with  some  firmer  material. 

Lard  has  recently  attracted  much  attention,  and  been  extensively 
used,  as  an  external  remedy  in  scarlet  fever.  It  was  introduced 
into  use  for  this  purpose  by  Dr.  Schneemann,  of  Hanover,  Germany, 
who  employs  it  in  the  form  of  fat  bacon.  The  whole  surface,  except- 
ing the  scalp  and  face,  is  rubbed  with  it  night  and  morning.    I  have 
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not  used  the  remedy;  but  have  been  informed  by  medical  friends 
that  they  have  found  it  very  successful;  and  favourable  reports  of 
it  have  been  published.  It  probably  acts  by  protecting  the  surface 
against  the  oxygenizing  influence  of  the  air,  which  may  be  neces- 
sary, or  at  least  contribute  to  the  maintenance  of  the  eruption. 

The  preparations  in  which  lard  is  chiefly  used  as  a  protective 
agent  will  be  mentioned  directly.  Like  olive  oil,  it  is  much  em- 
ployed as  a  vehicle  or  diluent  of  acrid  or  irritant  substances. 

3.  SUET.  — Sevum.  U.S.,Lond.,Ed. 

Suet  is  the  prepared  fat  of  the  sheep.  It  has  the  same  properties 
as  lard,  from  which  it  differs  mainly  in  being  of  a  firmer  consistence. 
The  only  objection  to  its  use  is  its  liability  to  become  rancid,  in 
which  condition  it  is  decidedly  irritant ;  and  it  should  never  be  em- 
ployed except  when  perfectly  sweet.  In  this  state,  it  forms  an  ex- 
cellent protective  dressing  for  blisters,  ulcers,  wounds,  and  abraded 
surfaces,  and  those  liable  to  be  irritated  or  excoriated  by  acrid  secre- 
tions ;  as  the  upper  lip,  for  example,  in  coryza.  It  is  also  used  to 
give  a  firmer  consistence  to  ointments,  prepared  with  lard  or  olive 
oil,  as  in  the  instance  of  mercurial  ointment. 

4.  SPERMACETI.  —  Cetaceum.   U.S.,  Lond.,  Ed.,  Dub. 

This  is  obtained  from  the  fat  in  the  head  of  the  spermaceti  whale. 
For  use  in  medicine  it  should  be  of  the  finest  quality,  white,  pearly, 
translucent,  without  unpleasant  odour,  and  quite  destitute  of  taste. 
It  is  used  almost  exclusively  to  give  proper  consistence  to  ointments 
and  cerates,  and,  with  lard  and  olive  or  almond  oil,  forms  excellent 
protective  combinations. 

OinTxMent  of  Rose  Water  {Unguentum  Aquse  Basse,  IT.  S.), 
commonly  called  cold  cream,  is  an  ofiicinal  of  the  U.  S.  Pharmacopoeia, 
and  an  excellent  preparation.  It  consists  of  rose  water,  almond 
oil,  and  spermaceti,  with  a  very  small  proportion  of  white  wax. 
There  is  no  unctuous  preparation  better  adapted  to  excoriated  and 
irritated  surfaces,  especially  chapped  hands  and  lips.  Persons  whose 
hands  are  liable  to  be  chapped  in  winter,  cannot  do  better  than,  after 
each  washing  of  the  hands  with  soap  and  water,  to  rub  them  over 
thoroughly  with  this  ointment,  and  then  carefully  wipe  them  off, 
without  again  introducing  them  into  water.  The  skin  is  thus  pre- 
served sound  and  soft,  and  much  vexation  and  inconvenience  avoided. 
It  is  the  plan  I  have  adopted  during  my  hospital  duties,  and  always 
found  effectual.  The  rose  water  gives  a  pleasant  smell  to  the  prep- 
aration.    It  should  be  frequently  renewed,  as,  if  kept,  it  is  apt  to 
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become  rancid,  and  unfit  for  use.  Another  method  of  accomplishing 
the  same  object  in  relation  to  the  hands,  when  chapped,  is  every 
night,  at  bedtime,  to  rub  them  thoroughly  with  perfectly  sweet  oil  or 
lard,  to  sleep  with  them  gloved,  and  next  morning  to  wash  them  with 
soap  and  water. 

Spermaceti  Cerate  [Ceratum  Cetacei,  U.  S.,  Lond.)  is  made 
by  melting  together  spermaceti,  white  wax,  and  olive  oil.  If  the 
ingredients  are  pure  and  sweet,  it  forms  an  excellent  dressing  for 
blisters,  excoriated  surfaces,  wounds,  and  ulcers,  when  the  object  is 
not  to  make  any  specific  impression  on  them,  but  merely  to  favour 
their  healing  by  protecting  them  from  the  air,  etc.  The  cerate  is 
often  also  used  as  a  vehicle  for  substances  applied  with  other  objects. 

5.  YELLOW  WAX.  — Cera  Flava.  U.S.,  Ed.,  Diih. 
WHITE  WAX.  — Cera  Alba.  U.  S.,  Lond.,  Ed.,  Dub. 

These  are  varieties  of  bees-wax  (cera) ;  the  yellow  being  the  crude 
wax  as  prepared  from  the  comb  ;  the  white,  the  same  purified  by  a 
bleaching  process,  which  deprives  it  of  colouring  and  odorous  matter. 
The  white  wax  is  that  usually  preferred  in  the  preparation  of  oint- 
ments, cerates,  and  plasters,  for  which  purpose  it  is  much  used.  Its 
advantages  are  that  it  is  perfectly  bland,  and,  by  its  physical  prop- 
erties, serves  to  give  a  proper  consistence  and  tenacity  to  the  prep- 
aration. The  protective  compounds,  of  which  it  is  an  ingredient, 
are  the  ointment  of  rose  water  and  spermaceti  cerate,  just  described, 
and  the  following. 

Simple  Cerate  [Ceratum  Simplex,  U.S.;  Ceratum,  Lond.)  is 
made  by  melting  together  two  parts  of  lard  and  one  of  white  wax. 
This  is  the  preparation  most  commonly  used  for  dressing  blisters, 
excoriations,  wounds,  and  ulcers,  when  the  pure  protective  influence 
is  required.  Peculiar  care  should  be  taken  to  prepare  it  from  per- 
fectly sound  materials,  and  afterwards  to  keep  it  sweet. 

SixMple  Ointment  ( Unguentum  Simplex,  U.  S.,  Ed.)  differs  from 
the  preceding  preparation  only  in  the  proportion  of  its  ingredients; 
four  parts  of  lard  being  employed  to  one  of  wax,  instead  of  two 
parts,  as  in  simple  cerate.  The  proportions  in  the  cerate  are  adapted 
to  the  purposes  of  a  firm  covering  for  ulcers,  etc.,  in  which  the  unc- 
tuous matter  will  retain  its  place,  and  not,  by  melting  with  the  heat 
of  the  body,  sink  into  the  dressings.  The  ointment  is  much  softer, 
and,  though  it  may  be  used  for  the  same  purposes,  especially  in  cold 
weather,  is  more  frequently  employed  as  a  vehicle  for  other  medicines, 
to  be  applied  by  inunction,  or  spread  on  linen  or  patent  lint. 
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Soap  Cerate  [Ceratum  Saponis,  U.S.)  is  made  from  a  solution 
of  subacetate  of  lead,  soap,  white  wax,  and  olive  oil.  The  solution 
of  the  salt  of  lead  is  first  boiled  with  the  soap,  and  after  due  concen- 
tration is  incorporated  with  the  Avax  and  oil  melted  together.  In 
the  first  part  of  the  process  the  fatty  acids  of  the  soap  unite  with  the 
protoxide  of  lead,  forming  the  proper  lead  plaster,  while  the  acetic 
acid  and  soda  unite  to  form  acetate  of  soda.  The  preparation,  there- 
fore, is  reallj  a  mixture  of  lead  plaster  and  acetate  of  soda  with  the 
oil  and  wax,  which  convert  it  into  a  cerate.  It  is  a  handsome  prep- 
aration, and  serves  for  a  protective  dressing,  in  all  cases  in  which 
a  gently  sedative  impression  from  the  preparation  of  lead  may  be  at 
the  same  time  indicated. 


11.  PLASTERS. 

EMPLASTEA. 

Plasters  are  in  themselves  essentially  protective ;  and,  though  very 
often  purposely  medicated  in  such  a  way  as  to  irritate  or  inflame,  or 
with  a  view  to  a  general  impression  on  the  system  through  absorp- 
tion, they  nevertheless  exclude  the  influence  of  the  air,  and  thus  far 
act  antiphlogistically  upon  underlying  inflammations.  Some  of  them 
probably  operate  usefully  in  the  latter  method  without  having  been 
intended  to  do  so.  Thus,  the  plasters  made  with  ammoniac  (i.  617), 
galhanun  (i.  616),  Burgundy  pitch  (ii.  758),  and  Canada  pitch  (ii. 
759),  which  are  employed  as  revulsives  in  chronic  rheumatism  in  the 
loins  and  elsewhere,  chronic  swellings  of  the  joints,  and  various  sub- 
cutaneous inflammatory  tumefactions,  and  which  certainly  often  pro- 
duce very  happy  efiects  in  those  complaints,  probably  operate  as 
much  by  excluding  oxygen  from  the  subcutaneous  tissues,  as  by  a 
revulsive  influence.  In  this  way,  too,  we  can  understand  the  useful 
effects  of  the  iron  plaster  or  strengthening  ijlaster  (i.  458),  which, 
applied  to  the  small  of  the  back,  and  the  larger  joints,  has  seemed  to 
impart  strength ;  whereas,  it  has  simply  removed  rheumatic  or  other 
inflammatory  conditions,  partly  at  least  through  the  method  here 
suggested.  So  also  with  the  mercurial  plaster  (ii.  289),  which,  while 
it  is  slightly  affecting  the  system,  is  operating  favourably  on  the  pro- 
tective principle.  All  the  above  preparations  have  been  noticed 
under  the  proper  heads.  There  are  a  few  which,  from  their  peculiar 
applicability  to  protective  purposes,  deserve  to  be  more  particularly 
noticed  here. 
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1.  LEAD  PLASTER.  —  Emplastrum  Plumbi.  U.S.,  Lond. — 
Emplabtrum  Lithargyri.  Ed.,  Duh.  —  Litharge  Plaster. — Bia- 
cJiylon. 

This  has  been  already  sufficiently  described  (i.  175).  It  is  here 
noticed  only  to  call  attention  to  its  peculiar  usefulness,  not  only  in 
relieving  excoriation  and  other  superficial  inflammation,  which  it  does 
partly  by  the  sedative  influence  of  the  lead,  but  also  as  a  protection 
against  these  conditions.  To  prevent  bed-sores,  or  injury  to  the  skin 
from  other  modes  of  pressure  and  friction,  as  from  the  pad  of  a  truss, 
and  various  surgical  dressings,  this  answers  often  an  excellent  pur- 
pose; the  only  objection  being  its  want  of  sufficient  tenacity.  This 
deficiency  is  supplied  in  the  following  preparation. 

2.  RESIN  PLASTER.  —  Emplastrum  Resin^.  U.S.,  Lond., 
Bub.  —  Emplastrum  Resinosum.  Ed. — Emplastrum  Adhsesivum. 
— Adhesive  Piaster. 

This  consists  of  the  lead  plaster  with  the  addition  of  a  little  resin, 
which  gives  it  adhesiveness.  It  is  very  much  used  in  the  dressing  of 
wounds  and  ulcers,  in  the  former  to  keep  their  edges  together,  in  the 
latter  to  approximate  and  give  support  to  the  granulations.  But, 
while  answering  these  purposes,  it  probably  aids  the  cure,  especially 
in  the  ulcers,  by  excluding  the  air.  There  is,  on  the  whole,  no  plan 
of  treating  ulcers  in  the  legs  more  efi"ectively  than  by  the  adhesive 
plaster  and  bandaging. 

3.  SOAP  PLASTER. — EMPLASTRUM  SapONIS.  U.  S.,  Lond.,  Ed., 
Bub. 

This  is  the  lead  plaster  incorporated  with  a  little  soap.  It  has 
long  been  employed  as  a  discutient  application  to  tumours  and  swollen 
joints.  If  the  principles  above  inculcated  are  founded  in  truth,  we 
can  easily  understand  how  this  preparation  may  act  antiphlogistically, 
and  thus  perhaps  be  disposed  to  give  greater  weight  to  the  testimony 
of  those  who  have  found  it  a  very  useful  remedy. 


III.    COLLODION. 

COLLODIUM.  U.S. 

This  name  has  been  given  to  a  solution  of  gun  cotton  in  ether, 
which  was  brought  to  the  notice  of  the  profession,  in  the  year  1847, 
by  Dr.  J.  P.  Maynard,  then  a  student  of  medicine  in  Boston.  For 
the  mode  of  preparing  it,  see  the  U.S.  Dispensatory  (11th  ed.). 
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Properties.  Collodion  is  a  colourless,  transparent  liquid,  of  the 
consistence  of  thin  syrup.  On  exposure  to  the  air,  the  ether  rapidly 
evaporates,  and  the  solution  thickens  so  as  to  be  unfit  for  use. 
Hence,  it  must  be  kept  in  well-stopped  bottles,  and  in  very  small 
ones,  in  order  to  obviate  the  necessity  of  frequently  opening  them. 
When  the  solution  is  spread  out  uniformly,  by  means  of  a  brush, 
there  is  soon  formed,  in  consequence  of  the  evaporation  of  the  ether, 
a  thin,  transparent,  very  tenacious  pellicle,  which  adheres  firmly  to 
the  surface  with  which  it  is  in  contact.  This  is  impermeable  by  air, 
and  insoluble  in  water,  so  as  to  protect  the  surface  completely  against 
those  agents.  But,  in  the  process  of  solidification,  the  preparation 
undergoes  considerable  contraction,  and  acquires  a  certain  degree 
of  inelastic  rigidity,  which  causes  it,  when  applied  to  a  yielding  sub- 
stance like  the  skin,  to  produce  contraction.  This  last  property, 
though  useful  for  certain  purposes  in  surgery,  is  very  inconvenient 
for  others ;  and  for  the  latter  should  be  corrected  if  possible. 

Several  different  additions  have  been  proposed,  with  various  de- 
grees of  success,  to  obviate  this  inconvenience.  An  account  of  them 
may  be  seen  in  the  article  by  Dr.  Bache  in  the  U.  S.  Dispensatory, 
before  referred  to.  Among  them  glycerin,  proposed  by  MM.  Cap 
and  Garot,  is  probably  the  most  efficient.  Two  parts  of  glycerin 
added  to  100  of  collodion,  according  to  these  writers,  entirely  ob- 
viate the  disadvantages  alluded  to,  giving  to  the  pellicle  formed  a 
pliability  and  elasticity  which  prevent  injurious  contraction,  and  per- 
mit free  movement  of  the  parts  that  may  be  covered. 

Uses.  In  consequence  of  the  adhesiveness  and  firmness  of  the 
pellicle  formed  by  collodion,  and  of  its  impermeability  by  water  and 
air,  it  answers  an  excellent  purpose  for  retaining  the  surfaces  of  in- 
cised wounds  in  contact,  as  a  dressing  for  ulcers  in  which  contraction 
and  the  exclusion  of  atmospheric  air  are  indicated,  and  as  a  covering 
for  superficial  abrasions,  slight  injuries,  excoriated  nipples,  inter- 
trigo, etc.  Inflammation  is  obviated,  and  the  parts  in  general  heal 
kindly  under  its  protection,  with  which  washing  with  water  does  not 
interfere.  Another  surgical  purpose  to  which  it  has  been  applied  is 
to  obviate  the  erections  attendant  on  gonorrhoea;  the  whole  organ 
being  enveloped  in  a  coating,  which  renders  expansion  impossible. 
(See  Am.  Journ.  Med.  Set.,  N.  S.,  xxvi.  518.)  It  has  been  used  in 
other  cases,  to  prevent  motion,  and  thus  answer  the  purposes  of 
splints.  A  casing  for  inflamed  joints  might  sometimes  prove  useful 
in  this  way,  and  possibly  also  on  the  protective  principle;  but  the 
method  should  be  avoided  in  severe  and  acute  cases. 
VOL.  II. — 54 
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Collodion  has  also  been  considerably  used  for  the  cure  of  super- 
ficial inflammation.  Thus,  it  has  been  highly  recommended  in  ery- 
sipelas and  various  cutaneous  eruptions,  in  which  it  is  supposed  to 
operate  partly  by  emptying  the  blood-vessels  through  compression. 
I  believe  that  the  benefit  accrues  much  more  from  the  complete 
exclusion  of  the  air;  and,  indeed,  the  compression  has  sometimes 
provoked  an  increase  of  the  disease  by  the  irritation  of  the  surround- 
ing skin.  Dr.  Christen,  assistant  physician  to  the  hospital  at  Prague, 
derived  no  permanent  advantage  from  it  in  erysipelatous  inflamma- 
tion associated  with  fever;  but  found  it  of  decided  advantage  in  that 
afi'ection  when  of  purely  local  origin,  proceeding  from  wounds,  etc. 
The  same  writer  tried  it  in  the  early  stage  of  smallpox,  with  the 
view  of  checking  the  progress  of  the  eruption  in  the  face ;  but,  though 
used  under  the  most  favourable  circumstances,  it  failed  to  produce 
the  desired  effect.  {Ibid.,  xxv.  418.)  It  has  been  employed  also  in 
chilblains,  and  is  supposed,  applied  thickly  over  the  surface,  to  have 
aided  in  the  discussion  of  buboes,  and  in  the  cure  of  sivelled  testicle. 
Mixed  with  half  its  bulk  of  castor  oil,  it  is  said  to  form  an  excellent 
dressing  for  hums  and  scalds.  The  compression  it  produces  renders 
it  sometimes  efficient  in  the  suppression  of  hemorrhage,  and  it  has 
been  recommended  for  this  purpose  in  leech-bites.  It  may  be  used, 
moreover,  for  giving  a  lining  to  carious  excavations  in  teeth,  in  order 
to  protect  them  from  the  air.  Its  efficiency  has  been  supposed  to 
extend  even  to  internal  inflammation;  and  the  cure  of  an  alarming 
case  of  puerperal  peritonitis  has  been  ascribed  to  the  application  of 
a  layer  of  collodion  over  the  whole  surface  of  the  abdomen.  (M. 
Latour,  X'  Union  Medieale,  No.  3.) 

It  is  most  conveniently  applied  by  a  brush.  The  modified  solu- 
tion, before  described,  should  be  preferred  in  the  treatment  of  inflam- 
matory affections  of  the  skin. 

CAOUTCHOUC  and  GUTTA  PEECHA  have  properties  similar 
to  those  of  collodion,  and  may  be  used  for  the  same  purposes.  By 
taking  advantage  of  their  solubility  in  chloroform,  solutions  of  them 
may  be  made,  which,  when  applied  in  thin  layers,  very  quickly  leave 
pellicles  on  the  surface,  having  the  impermeability  of  that  of  collo- 
dion, without  the  same  rigidity.  Such  solutions  have  been  consider- 
ably used  in  cutaneous  aff"ections.  That  of  gutta  percha  is  generally 
preferred.  It  may  be  used  in  all  kinds  of  chronic  cutaneous  erup- 
tions, especially  in  the  scaly  aff'ections,  and  the  advanced  stages  of 
eczema.     It  will  often  prove  useful  in  the  acute  eruptions,  though 
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less  applicable  to  cases  in  wliicli  there  is  watery  or  puruloid  secre- 
tion. In  erysipelas  it  is  said  to  have  been  used  beneficially,  and 
has  the  great  advantage  over  collodion,  that  it  does  not  equally 
irritate  by  compression.  Success,  too,  is  claimed  for  it  in  rendering 
the  eruption  in  smallpox  abortive.  In  fact,  it  may  be  used  in  all 
cases  of  superficial  inflammation  and  slight  injuries,  in  the  treatment 
of  which  the  protective  principle  is  applicable.  Dr.  Graves,  of  Dub- 
lin, bears  special  testimony  in  its  favour  as  a  remedy  in  cutaneous 
diseases;  and  I  have  myself  employed  it  with  the  most  satisfactory 
results.  An  investing  layer  of  this  kind  might  even  be  tried  about 
the  knees  and  larger  joints,  affected  with  obstinate  rheumatism,  or 
other  chronic  inflammation.  A  closely  fitting  and  adhering  coat  of 
caoutchouc  is  thought  to  have  proved  useful  in  such  cases. 

The  solution  in  chloroform  should  be  saturated,  and  the  applica- 
tion made  by  means  of  a  camel's-hair  pencil,  which,  on  each  occa- 
sion, should  be  immersed  in  boiling  water,  to  prevent  its  becoming 
clogged  by  the  solidified  material.  The  application  should  be  re- 
peated as  often  as  may  be  necessary  to  keep  the  covering  complete. 
In  the  scaly  and  scabby  affections,  the  skin  should  be  first  cleared, 
if  possible,  by  poulticing,  etc. 


2.  Indirect  Protedives. 

These  operate,  in  the  sound  state  of  the  skin,  by  so  altering  the 
epidermis  as  probably  to  render  it  impermeable  to  the  air,  and  pre- 
vent the  influence  of  oxygen  on  the  parts  beneath.  Applied  to  the 
mucous  membranes,  they  enter  into  combination  with  the  superfi- 
cial portion  of  the  epithelium,  or  its  whole  thickness,  forming  a  similar 
protecting  layer.  In  ulcers  they  combine  with  the  albumen  of  the 
secretions,  and  with  the  superficial  tissue,  and  thus  form  an  insoluble 
covering  for  the  surface.  These  effects  are  produced  by  several  of 
the  escharotics ;  and  in  this  way,  as  well  as  by  an  alterative  influ- 
ence, or  the  removal  of  the  diseased  structure,  their  efficacy  in  promot- 
ing the  healing  of  ulcers  may  be  explained.  Three  of  this  set  of  pro- 
tectives  merit  special  notice;  nitrate  of  silver,  iodine,  and  creasote. 

I.  NITRATE   OF   SILVER. 

AKGENTI  NITRAS. 

This,  I  believe,  operates  as  an  antiphlogistic  remedy  most  effi- 
ciently through  the  protection  it  affords  to  the  subjacent  tissue.    The 
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cuticle,  blackened  under  its  operation,  loses  the  peculiar  organiza- 
tion, in  consequence  of  wliich  liquids  and  air  can  find  entrance  and 
exit,  and  probably  becomes  much  less  permeable.  Hence  the  effi- 
ciency of  this  escharotic  in  erysipelatous  and  erythematous  inflamma- 
tion, and  in  numerous  cutaneous  eruptions.  The  white  layer  which 
it  forms  with  the  mucous  tissue  may  operate  on  the  same  principle; 
as  may  the  insoluble  white  pellicle  which  it  leaves  upon  ulcerated  and 
abraded  surfaces.  But,  under  the  head  of  escharotics,  the  effects  of 
nitrate  of  silver  have  been  sufficiently  detailed ;  and  I  allude  to  them 
here  only  as  belonging  to  the  present  category  of  influences,  and 
illustrative  of  the  principles  stated. 


II.    IODINE. 
lODINIUM. 

This  is  another  agent  which  has  proved  very  efficacious  in  numer- 
ous superficial  disorders,  of  a  nature  to  be  benefited  through  the 
protective  agency.  The  tincture  of  iodine  is  the  preparation  usually 
employed  for  the  purpose,  and,  in  the  greater  number  of  cases,  will 
answer  very  well.  When,  however,  a  very  strong  impression  is  de- 
manded, the  tincture  may  be  saturated,  which  is  easily  done  by 
leaving  in  the  bottle  a  little  more  iodine  than  is  dissolved.  The 
strength  may  be  made  still  greater  by  using  iodide  of  potassium, 
which  increases  the  solvent  power  of  alcohol  as  it  does  of  water. 
Thus,  by  adding  half  a  drachm  of  iodide  of  potassium  to  a  fluid- 
ounce  of  alcohol,  it  may  be  made  to  dissolve  a  drachm  of  iodine.  A 
solution  of  this  kind  has  been  used  by  Dr.  Todd,  of  London.  Some 
prefer  an  ethereal  solution,  of  the  same  strength  as  the  officinal  tinc- 
ture, under  the  idea  that  it  is  less  painful;  and,  as  the  ether  rapidly 
evaporates,  while  the  alcohol  remains  for  some  time  to  stimulate  the 
surface,  there  seems  to  be  good  reason  for  the  preference.  (Durkee, 
Am.  Journ.  of  Med.  Sci.,  N.  S.,  xxviii.  108.) 

A  solution  in  glycerin  has  recently  been  employed,  as  a  substitute 
for  the  tincture,  with  asserted  advantage.  With  the  aid  of  iodide 
of  potassium,  this  solvent  will  take  up  a  large  proportion  of  iodine. 
Dr.  M.  Richter,  of  Vienna,  who  recommends  this  solution,  prepares 
it  by  dissolving  one  part  of  the  iodide  in  two  of  glycerin,  and  then 
adding  this  to  one  part  of  iodine,  which  is  completely  dissolved  in  a 
few  hours.  It  may  be  applied  by  means  of  a  camel's-hair  pencil, 
and  should  be  covered  with  some  impervious  tissue,  as  of  oiled  silk 
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or  gutta  perclia,  to  prevent  the  evaporation  of  the  iodine.'  It  has 
the  advantage  of  remaining  liquid. 

When  one  of  these  preparations  is  applied  bj  a  brush  to  the  surface 
of  the  skin,  it  rapidly  produces  a  yellow  discoloration  of  the  epidei'- 
mis,  "with  more  or  less  smarting  pain,  of  which  the  patient  sometimes 
complains  a  good  deal,  but  which  soon  subsides.  If  the  application 
has  been  moderate,  the  stain  gradually  disappears  by  the  evapora- 
tion of  the  iodine,  without  any  organic  change  in  the  cuticle.  But 
such  an  influence  is  of  little  or  no  effect  for  the  purposes  here  had  in 
view.  The  application  must  be  made  so  as  to  produce  a  deep-brown 
stain  of  the  cuticle,  which  should  be  so  much  affected  as  afterwards 
to  desquamate.  Jt  is  often  necessary,  moreover,  to  reapply  the  tinc- 
ture, and  to  do  so  repeatedly,  should  the  evidence  of  its  action  on 
the  epidermis  diminish.  I  have  often  noticed,  in  erysipelas,  while 
using  mucilaginous  dressings  of  slippery  elm  to  the  surface,  and 
tincture  of  iodine  to  the  border  of  the  inflammation,  that  the  stains 
produced  by  the  latter  rapidly  disappear  under  contact  with  the 
former;  and  the  inference  is  that  such  a  contact  should  be  guarded 
against,  in  the  use  of  the  remedy. 

Erysipelas  is  one  of  the  affections  in  which  iodine  has  shown  the 
greatest  antiphlogistic  power.  Applied  over  the  whole  surface,  it 
will  not  unfrequently  diminish  or  even  subdue  the  inflammation. 
But  it  must  be  remembered  that  erysipelas  is  usually  a  constitu- 
tional affection,  and  that,  if  the  inflammation  is  suppressed,  the 
disease  is  not  cured;  and  there  may  be  danger  of  the  local  irrita- 
tion fixing  itself  elsewhere,  perhaps  in  some  internal  organ.  It  has 
happened  to  me  to  witness  a  fatal  case  of  such  translation;  and, 
though  the  local  application  made  in  that  instance  was  not  iodine, 
yet  the  principle  would  be  the  same  with  either,  and  I  have,  there- 
fore, always  avoided  any  efforts  at  once  to  cure  the  local  affection. 
But  when  disposed  to  spread  into  the  head,  or  too  extensively  else- 
where, I  have  very  long  been  in  the  habit  of  endeavouring  to  cir- 
cumscribe its  progress,  and  keep  it  within  due  bounds.  For  this 
purpose,  iodine  is,  I  think,  on  the  whole  the  most  convenient  and 
effectual  means.  It  should  be  applied  for  two  or  three  inches  in 
breadth,  partly  on  the  inflamed  and  partly  on  the  sound  surface. 
When  it  fails  to  check  the  march  of  the  inflammation,  it  usually 
moderates  its  severity.  In  local  erysipelas,  arising  from  wounds, 
with  or  without  the  suspicion  of  poison,  as  in  dissecting  wounds,  I 
have  also  been  in  the  habit  of  using  tincture  of  iodine,  and,  I  think, 
with  advantage. 
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In  herpes  and  eczema,  it  will  sometimes  arrest  the  disease  in  its 
early  stages;  but  in  the  latter  affection  it  will  often  fail,  because  the 
local  disease  is  sustained  by  a  powerful  constitutional  tendency;  and, 
in  many  cases,  no  suppressing  agents,  however  powerful,  are  capable 
of  subduing  it.     Herpetic  ringworms  will  frequently  yield  at  once. 

The  tincture  of  iodine  is  also  among  the  most  effective  means  of 
checking  the  progress  of  the  variolous  eruption.  Applied  at  the  first 
appearance  of  the  eruption,  or  within  a  day  or  two,  it  will  often  very 
considerably  modify  it,  and  prevent  full  maturation  and  pitting. 

But  iodine  acts  also  on  deeper  inflammations.  Thus,  it  may  be 
employed  with  advantage  in  inflammation  of  the  absorbents  and  cel- 
lular tissue  of  the  arm  or  leg,  such  as  occasionally  follow  wounds  of 
the  fingers  or  toes.  It  must  be  liberally  applied  upon  the  skin,  along 
the  course  of  the  inflamed  vessels.  It  may  be  similarly  employed  in 
inflammation  of  the  absorbent  glands. 

It  has  also  been  strongly  recommended  in  chronic  enlargements  of 
the  tonsils,  applied  directly  to  the  mucous  membrane  covering  them. 

It  is  highly  useful  in  inflamed  and  distended  bursse,  such  as  are 
frequently  noticed  in  rheumatic  patients,  and,  applied  freely  around 
the  joints,  has  proved  serviceable  in  similar  affections  of  the  synovial 
membranes.  Indeed,  it  may  be  locally  applied,  with  hope  of  benefit, 
in  most  cases  of  chronic  inflammation  and  tumefaction  of  the  joints, 
whether  rheumatic,  gouty,  or  scrofulous. 

Furuncles,  p)hlegmons  in  the  subcutaneous  tissue,  ar\d  jJarongchise 
may  be  treated  in  the  same  way;  and  corns  will  sometimes  disappear 
under  the  application. 

III.   CREASOTE. 

CREASOTUM. 
This  is  another  of  the  remedies  that  operate  indirectly  on  the  pro- 
tective principle.  Though  a  powerful  irritant  itself,  it  often  proves 
useful  in  ulcerative  affections.  When  applied  undiluted  to  a  surface 
of  this  kind,  it  coagulates  the  albumen,  and  thus  gives  a  white  coat- 
ing, which  protects  the  parts  beneath.  It  should  be  used  only  in  the 
indolent  andflabbg  ulcers,  the  phagedenic,  or  the  gangrenous  ulcers 
following  burns;  and  never  in  those^  already  in  a  highly  inflamed 
state.  Mixed  with  about  four  parts  of  lard,  and  applied  every  two 
hours,  it  has  been  recommended  as  having  specific  powers  in  the  cure 
of  erysipelas.  On  a  former  occasion,  I  spoke  of  the  efiicacy  of  crea- 
sote  in  toothache,  and  ascribed  it  in  part  to  the  insoluble  coating  it 
gives  to  the  carious  surface. 
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Besides  the  pvotectives  heretofore  considered,  we  may  rank  in  the 
class  certain  insoluble  substances  which  are  supposed,  when  swallowed, 
to  act  mainly  by  adhering  to  the  surface  of  the  mucous  membrane  of 
the  stomach  and  bowels,  thereby  sheathing  them  against  the  influ- 
ence of  irritating  agents.  It  is  to  inflammatory  or  irritated  condi- 
tions of  this  membrane  that  they  are  considered  applicable;  and 
hence  they  have  been  employed  in  gastritis,  diarrhoea,  dysentery, 
and  cholera,  and  in  neuralgic  conditions  of  the  stomach  and  bowels. 
These  medicines  have  been  or  will  be  considered  elsewhere,  and  their 
uses  and  modes  of  action  referred  to,  and  they  are  mentioned  here 
only  to  collect  in  one  view  all  the  remedies  which  may  be  supposed 
to  have  the  characteristic  properties  of  the  class.  To  this  set  of 
protectives  belong  calomel,  suhnitrate  of  bismuth,  and  probably  sub- 
carbonate  of  iron,  all  given  in  very  large  doses;  and  chalk  may  be 
considered  as  belonging  to  the  same  category,  when  taken  in  quan- 
tities beyond  the  solvent  powers  of  the  gastric  and  intestinal  acids. 
It  is  not  only  when  taken  internally  that  these  medicines  act  usefully 
on  the  principle  of  protection.  In  the  form  of  powder,  or  rubbed  up 
with  mucilage,  they  have  been  applied,  with  supposed  advantage,  to 
external  ulcers  and  inflamed  mucous  surfaces,  as  in  gonorrhoea,  leu- 
corrhoea,  and  inflammation  of  the  rectum. 

Carbonate  of  lead  is  used  externally  for  the  same  purpose;  and, 
rubbed  up  with  flaxseed  oil,  in  the  form  of  white  paint,  has  been 
recently  strongly  recommended  by  Mr.  Alfred  Freer,  in  erysipelas, 
eczema,  herpes,  furuncles  and  carbuncles,  burns,  and  painful  ulcers 
of  the  leg.  The  affected  part,  and  a  little  of  the  surface  beyond,  are 
painted  with  it,  by  means  of  a  feather,  and  a  fresh  layer  applied 
every  two  hours,  until  a  sufficient  coating  is  procured,  the  integrity  of 
which  must  afterwards  be  maintained.  [Lancet,  June,  1859,  p.  610.) 

The  sulphate  of  lead  produced  when  the  acetate  of  lead  and  sul- 
phate of  zinc  are  mixed,  is  probably  a  material  agent  in  the  cure  of 
gonorrhoea,  treated  by  that  mixture.  Through  its  insolubility  and 
weight,  it  adheres  to  the  mucous  surface,  and  may  thus  guard  it 
against  irritation. 
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DIVISION   II. 

NON-SYSTEMIC  REMEDIES. 

These  are  remedies  acting,  not  essentially  and  directly  on  the 
functions  or  organs,  but  on  some  extraneous  body  or  bodies  incident- 
ally present  in  the  system,  and  operating  injuriously  upon  it.  The 
division  includes  the  four  classes  of  antacids,  absorbents,  solvents, 
and  anthelmintics. 

It  may  be  objected  to  the  classification  here  adopted,  that  the  two 
great  divisions  are  so  extremely,  one  might  almost  say,  so  absurdly 
different  in  their  dimensions.  My  only  answer  is,  that  this  is  the 
method  of  nature;  and  if  I  have  erred,  I  have  done  so  in  following 
her  footsteps.  If  the  inquirer  will  look,  beyond  the  science  which 
engages  our  attention,  out  into  the  broader  fields  of  nature,  he  will 
observe  similar  inequalites  constantly  repeated,  both  in  the  physical 
and  the  moral  world;  and  will  learn  in  time  that,  though  they  may 
seem  discordant  when  viewed  partially,  yet  the  general  effect  is  that 
of  order  and  beauty.  Could  our  finite  capacity  embrace  the  whole, 
we  should  undoubtedly  find  unbroken  harmony. 


ANTACIDS. 


TheSe  are  medicines  which  correct  acidity  in  whatever  part  of  the 
body  they  may  encounter  it.  It  must  be  recollected,  however,  that, 
in  some  parts  of  the  system,  the  presence  of  a  certain  proportion  of 
free  acid  is  normal,  and  even  essential  to  health.  Thus,  during  the 
period  of  digestion,  it  is  now  universally  admitted  that  the  gastric 
juice  is  normally  sour,  and  that  this  condition  is  greatly  promotive 
of  its  solvent  power;  and  a  certain  degree  of  acidity  of  the  urine  is 
required,  in  order  that  the  phosphatic  salts  may  at  all  times  be  held 
in  solution.  It  is,  therefore,  only  an  excess  of  acid  beyond  the  wants 
of  the  functions  that  requires  correction.  Such  an  excess  frequently 
exists  in  the  stomach  and  bowels.  Though  it  is  probably  impossible 
that  the  blood  should  become  positively  acid  during  life,  yet  acid  sub- 
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stances  not  unfrequently  are  either  generated  in  it  or  find  their  way 
into  it,  and  are  rejected  through  the  different  emunctories,  as  the 
skin,  lungs,  and  kidneys;  and  a  sour  breath,  and  sour  odour  of  the 
perspiration,  would  evince  such  a  state  of  system.  Again,  a  consid- 
erable excess  of  acid  is  often  met  with  in  the  urine,  irritating  the 
lining  membrane  of  the  urinary  passages,  and  sometimes  leading  to 
the  deposition  of  uric  acid.  This  is  not  the  place  to  treat  of  the 
causes  of  this  excess,  its  symptoms,  or  its  effects.  These  are  sub- 
jects for  the  pathologist.  Our  business  here  is  to  point  out  the 
methods  of  correcting  it ;  at  least  to  indicate  those  measures  by 
which  the  effects  of  acid,  abnormally  existing  in  the  system,  may  be 
obviated,  independently  of  any  agency  upon  the  functions. 

1.  Mode  of  Operation. 

The  most  efficient  method  of  accomplishing  this  object  is  by  means 
of  medicines  which  are  capable  of  uniting  with  and  neutralizing  the 
acids ;  of  converting  these  irritating  substances  into  mild  and  innox- 
ious neutral  salts.  Now  any  salifiable  base  will  accomplish  this 
object,  so  far  as  the  acids  in  the  alimentary  canal  are  concerned; 
but  it  does  not  follow  that  they  could  all  be  used  for  this  purpose 
with  impunity.  The  oxides  of  silver,  copper,  antimony,  etc.,  are 
capable  of  neutralizing  acids,  but  in  doing  so  they  are  converted  into 
powerfully  irritating,  and  even  poisonous  salts.  It  is  only,  therefore, 
those  salifiable  bases  which  form  innoxious  compounds  with  the  acids 
they  neutralize,  that  can  be  used.  Of  this  kind  are  the  medicinal 
alkalies  and  alkaline  earths,  and  their  carbonates,  with  the  exception 
of  baryta,  which  cannot  be  safely  used  for  the  purpose;  and  these 
are  the  substances  employed  as  direct  antacids. 

But  it  is  proper  to  make  some  discrimination  between  these  anta- 
cids. Some  are  insoluble,  or  very  nearly  so,  and  consequently  can- 
not enter  the  circulation  until  they  have  become  neutralized.  It  is 
clear  that  these  may  be  used  for  correcting  acid  in  the  primes  viae, 
but  not  in  the  blood,  or  the  secretions.  They  may,  indeed,  indirectly 
correct  acid  in  these  latter  situations,  by  preventing  its  entrance  into 
the  circulation  from  the  alimentary  canal;  but  they  cannot  act  upon 
that  which  may  exist  in  the  blood  already,  or  may  be  generated  in 
that  fluid,  or  conveyed  into  it  by  the  lymphatics  from  the  disintegrat- 
ing tissues.  For  this  purpose  the  soluble  antacids  must  be  used, 
which,  if  in  excess,  after  the  neutralization  of  the  acid  in  the 
stomach,  may  then  enter  the  blood.  These,  after  having  restored 
the  requisite  degree  of  alkalinity  to  the  blood,  become  themselves 
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noxious,  and  arc  thrown  off  by  the  emunctories,  and  thus  neutralize 
or  alkalize  the  secretions.  Sour  breath  and  sour  perspiration  may 
thus  be  corrected,  and  the  acidity  of  urine  replaced  by  alkalinity 
of  that  liquid.  Magnesia  and  its  carbonate,  and  the  carbonate  of 
lime  are  in  the  former  category;  the  alkalies  and  their  carbonates, 
and  lime-water,  in  the  latter. 

When  the  object  is  solely  to  alkalize  the  blood  or  the  urine,  it 
may  be  accomplished  by  the  use  of  the  neutral  alkaline  salts,  of 
which  the  acid  is  of  vegetable  origin ;  as,  for  example,  by  citrate 
of  potassa,  tartrate  of  soda  and  potassa,  and  probably  acetate  of 
potassa.  Experiment  has  shown  that,  under  the  use  of  these  salts, 
in  small  doses  frequently  repeated,  the  urine  becomes  alkaline  to  test- 
paper.  It  is  presumed  that  the  vegetable  acid  is  decomposed  in  the 
alimentary  canal,  and  that  the  alkaline  base  combines  with  carbonic 
acid,  and  enters  the  circulation  as  a  carbonate.  All  these  salts,  how- 
ever, have  been  already  sufficiently  considered  under  other  heads. 

2.   Therapeutic  Application. 

In  jjoisoning  hy  the  acids,  as  the  sulphuric,  nitric,  muriatic,  oxalic, 
and  even  tartaric  in  great  excess,  this  class  of  remedies  are  the  ap- 
propriate antidotes,  and  should  always  be  promptly  employed,  along 
with  free  dilution,  and  evacuants. 

Dyspepsia  often  offers  strong  indications  for  the  use  of  antacids, 
to  correct  the  cardialgia,  gastric  spasms,  and  other  uneasiness  so 
frequently  attendant  on  that  disorder.  But  it  must  be  remembered 
that  these  medicines  are  here  only  palliatives  ;  and  that,  in  excess, 
they  may  do  harm,  partly  by  depriving  the  gastric  juice  of  its  normal 
proportion  of  acid,  and  partly  by  directly  irritating  the  stomach. 
Their  use,  therefore,  requires  judgment,  and  they  should  not  be  given 
indiscriminately  in  dyspepsia,  whenever  any  little  uneasiness  may 
seem,  in  the  mind  of  the  patient,  to  require  them. 

In  infantile  colics,  and  other  digestive  disorders,  acid  is  a  very 
frequent  cause  of  the  suffering,  and  the  antacids  are  of  great  ser- 
vice, sometimes  even  relieving  serious  diseases,  which  appear  to  have 
their  origin  in  irritation  of  the  prim?e  viae  from  this  cause.  In  the 
colic  of  adults  they  will  often  also  afford  relief.  . 

Diarrhoea  is  not  unfrequently,  both  in  adults  and  children,  and 
especially  in  the  latter,  either  produced  or  sustained  by  acid  in  the 
bowels,  as  indicated  by  the  sour  smelling  and  green  passages,  and 
sometimes  also  by  sour  breath  and  eructations.  Hence  antacids  are 
among  our  habitual  remedies  in  this  affection. 
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Sick-Jieadache,  wlien  dependent  on  an  excess  of  acid  in  the  stom- 
ach, may  often  be  prevented  or  cured  by  a  full  dose  of  magnesia,  or 
other  medicine  belonging  to  the  class. 

Febrile  diseases,  in  their  course,  frequently  evince,  by  the  sour  smell 
of  the  breath  and  the  perspiration,  the  existence  of  acid  in  the  blood, 
and  call  for  the  use  of  this  class  of  medicines.  This  is  especially  apt 
to  be  the  case  in  the  fevers  of  children.  It  is  obvious  that  the  antacids 
should  here  be  selected  which  are  capable  of  being  absorbed  into  the 
blood,  as  the  alkaline  carbonates  or  bicarbonates. 

Cfout  and  rheiimatis?n  often  afford  the  same  indication  ;  and  the 
alkaline  method  of  treating  these  diseases  has  strong  advocates 
among  those  who  believe  that  acid  is  the  essential  materies  morbi  in 
these  diseases. 

In  diabetes  there  is,  in  many  instances,  a  sourish  as  well  as  sac- 
charine smell  issuing  from  the  patient,  which  proves  the  abnormal 
elaboration  of  acid  in  the  system,  calling  for  antacids ;  and,  so  far 
as  medicines  can  affect  the  course  of  this  fearful  disease,  the  alkalies 
are  among  those  most  to  be  relied  on. 

The  uric  acid  lithiasis  offers  another  indication  for  antacids ;  and 
there  are  no  means  so  efficacious  in  affording  relief,  in  the  gravelly 
and  other  urinary  disorders  dependent  on  an  excess  of  uric  acid  or 
the  urates  in  the  urine.  The  soluble  alkaline  carbonates,  are,  of 
course,  here  also  specially  indicated. 

From  the  remarks  which  have  been  made,  it  is  obvious  that  a  con- 
siderable discrimination  is  necessary  in  the  choice  of  the  antacid,  to 
adapt  it  to  the  circumstances  of  each  case.  Thus,  in  the  bowel  affec- 
tions, magnesia  and  lime,  or  their  carbonates,  are  usually  preferable ; 
the  magnesian  preparations  being  used  when  there  is  indication  at 
the  same  time  for  a  laxative  effect,  the  calcareous,  when  it  is  de- 
sirable to  produce  rather  an  astringent  effect  on  the  bowels  than 
otherwise.  When  the  blood  and  urine  are  to  be  reached,  the  choice 
should  fall  on  the  alkalies  or  their  carbonates ;  and  here,  as  a  gen- 
eral rule,  the  carbonates  are  to  be  preferred  to  the  caustic  alkalies, 
and  the  bicarbonates  to  the  carbonates,  as  being  milder  in  their 
operation  on  the  mucous  membrane  of  the  primae  vias. 

Incidentally  to  their  operation  as  antacids,  these  remedies  often 
act  beneficially  as  laxatives,  refrigerants,  diuretics,  or  diaphoretics, 
by  means  of  the  saline  compounds  which  they  form  with  the  acids, 
and  which  may  act  on  the  bowels,  or  be  absorbed. 

But  it  must  be  remembered,  in  using  the  alkaline  antacids  for 
these  various  purposes,  that  all  that  is  required  is  the  neutralization 
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of  an  abnormal  excess  of  acids,  and  that  it  is  desirable  not  to  sub- 
stitute an  excess  of  alkalinity,  unless  some  special  indication  for  this 
condition  exist. 

3.  Effects  and  Uses  of  Alkalies  as  Dynamic  Agents. 

1.  Effects.  Hitherto  I  have  been  treating  of  alkaline  substances 
merely  as  antacids.  When  themselves  in  excess,  they  become  real 
dynamic  agents,  producing  important  modifications  in  the  condition 
of  the  system.  Strictly  speaking,  this  subject  should  have  been 
considered  in  the  first  division  of  remedies;  and  the  proper  place  of 
the  alkalies  would,  in  this  view,  have  been  found  among  the  arterial 
sedatives;  but  precision  of  classification  may  sometimes  give  way  to 
expediency;  and  I  have  thought  it  would  be  both  more  convenient 
and  more  impressive  to  consider  the  alkalies,  under  these  two  dif- 
ferent aspects  of  purely  chemical  and  of  dynamic  agency,  in  the 
same  place;  especially  as  these  two  modes  of  operation  are  con- 
stantly running  one  into  the  other  in  practice. 

When  in  excess  in  the  stomach  and  bowels,  the  alkalies  act  as 
irritants,  and,  very  largely  given,  or  in  a  concentrated  state,  may 
cause  severe  inflammation,  and  even  corrosion.  Their  abuse  is  apt 
to  induce  want  of  appetite,  gastric  uneasiness,  and  other  symptoms 
of  dyspepsia. 

A  certain  excess  of  alkali  in  the  blood  is  essential  to  the  continued 
solubility  of  the  albumen  and  fibrin,  and  possibly  for  other  purposes; 
but,  beyond  the  normal  amount,  it  produces  depressing  eifects,  de- 
pendent probably  on  a  direct  alteration  in  the  condition  of  the 
organized  constituents  of  that  fluid.  The  coagulability  of  the  fibrin 
is  probably  impaired,  and,  under  a  very  powerful  influence,  the  blood- 
corpuscles  themselves,  to  a  certain  extent,  broken  up  and  dissolved. 

In  the  urine,  a  similar  excess  disposes  to  the  deposition  of  the 
phosphate  of  lime,  and  the  ammonio-magnesian  phosphate,  which 
require  the  presence  of  acid  in  the  urine  to  hold  them  in  solution. 
A  tendency  to  calculous  formations  may  thus  be  promoted. 

2.  T]ie7-apeutic  Application.  But,  while  excessive  alkalinity  in 
the  system  is  thus  in  various  ways  injurious,  a  certain  amount  of  it 
may  be  advantageously  applied  to  therapeutic  purposes.  From  the 
influence  exerted  on  the  blood,  that  fluid  becomes  less  capable  of 
duly  supporting  the  vital  processes,  and  a  general  depression  is  pro- 
duced. Hence  the  alkalies  may  sometimes  be  advantageously  em- 
ployed in  inflammatory  and  pletlioric  aflections.  They  are  supposed 
to  be  peculiarly  efficacious  in  pseudomemhranous  inflammation,  as 
they  diminish  the  coagulability  of  fibrin,  and  therefore  lessen  the 
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tendency  to  its  exudation  in  the  plastic  state.  On  this  account  they 
have  been  used  largely,  and  with  supposed  advantage,  in  jyseudo- 
Tiiemhranous  a'oup,  and  might  be  employed,  with  hope  of  benefit,  in 
similar  affections  of  the  bronchial  tubes  and  alimentary  mucous 
membrane,  forming  varieties  of  bronchitis,  enteritis,  and  dysentery. 
It  is  probable  that  they  operate  advantageously  in  acute  rheuma- 
tism, much  more  on  this  antiphlogistic  principle  than  by  the  mere 
neutralization  of  acid. 

Cutaneous  eruptions  are  among  the  affections  in  which  the  alkalies 
are  most  frequently  used;  being  taken  internally,  and  not  unfre- 
quently  applied  externally  at  the  same  time.  Internally,  they  act 
in  part  by  neutralizing  acid  in  the  primse  viae  and  the  circulation, 
which  has  great  influence  in  sustaining  the  eruptive  affection,  and  in 
part  probably  as  antiphlogistic  remedies  through  their  influence  on 
the  blood.  Externally,  they  act  mainly  as  local  excitants ;  and  may 
be  employed  among  the  earliest  of  this  class  of  applications,  as  the. 
disease  is  passing  from  the  acute  to  the  chronic  stage. 

In  urinary  affections,  the  alkalies  also  act  advantageously.  As 
antacids,  they  have  already  been  considered.  But  they  are  thought 
to  be  capable  of  doing  something  more  than  merely  to  neutral- 
ize the  acid  in  the  urine.  It  is  believed  that,  by  maintaining  a 
constant  alkalinity  in  the  urine,  uric  acid  or  the  urates  deposited 
in  the  shape  of  sand  or  gravel  in  the  uriniferous  tubules,  the  calyces, 
or  the  pelvis  of  the  kidney,  may  be  dissolved;  and  the  same  possi- 
bility may  even  be  considered  as  extending  to  stone  in  the  bladder, 
composed  of  the  same  material.  In  the  latter  case,  it  has  been  pro- 
posed to  effect  a  solution  of  the  stone  in  the  bladder  by  injecting 
solutions  of  the  alkaline  carbonates,  or  bicarbonates;  but,  though  a 
rational  proceeding,  it  has  not  hitherto  been  able  to  boast  of  much 
success,  possibly  from  the  want  of  sufficient  perseverance. 

It  is  highly  probable  that  when  the  blood,  under  the  influence  of 
'this  class  of  medicines,  becomes  abnormally  alkaline,  the  condition  is 
corrected  by  elimination  not  through  the  kidneys  only,  but  also 
through  the  liver;  and  that  thus  the  bile  may  contain  more  than  its 
ordinary  proportion  of  alkali.  Under  this  impression  I  have  used 
this  class  of  remedies,  to  a  considerable  extent,  for  the  prevention 
and  cure  of  biliary  calculi,  believing  that  the  bile  when  thus  highly 
alkaline  might  dissolve  the  calculi  already  formed,  and,  by  holding 
adipocire  in  solution,  obviate  further  deposition.  It  has  appeared  to 
me  that  much  advantage  has  accrued  from  the  alkaline  treatment  in 
such  cases. 
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The  alkalies  have  been  thought  to  possess  a  deobstruent  power 
over  chronic  glandular  and  visceral  enlargements;  but  their  influ- 
ence, in  these  affections,  resolves  itself  into  a  simple  antiphlogistic 
operation,  through  the  changed  state  of  the  blood  already  referred  to. 

They  have  been  recommended  also  in  excessive  obesity. 

When  alkalinity  of  the  blood  or  urine  is  aimed  at,  it  is  on  the 
whole  best  to  use  the  bicarbonates,  as  less  irritant  to  the  stomach 
and  bowels,  than  the  more  caustic  preparation;  and  the  neutral 
alkaline  salts  of  the  vegetable  acids,  as  already  stated,  may  perhaps 
frequently  be  substituted  with  advantage,  as  their  acid  undergoes 
decomposition,  and  the  base  enters  the  circulation  in  part  as  a  car- 
bonate. 


I.  POTASSA  AND  ITS  CARBONATES. 

I.  SOLUTION  OF  POTASSA.— Liquor  Potassj^.  ZZ  >5'., 
Lond.  —  PoTAss^E  Aqua.  Ed.  —  Potass^e  CAUSTiCyE  Liquor. 
Duh.  —  Water  of  Potassa. 

Preparation  and  Properties.  The  officinal  solution  of  potassa  is 
prepared  by  boiling  caustic  lime  with  a  solution  of  carbonate  of 
potassa.  The  lime  takes  the  carbonic  acid,  and  falls  as  an  insolu- 
ble carbonate,  and  the  liberated  potassa  remains  dissolved  in  the 
water,  which  is  decanted,  when  it  has  become  clear  after  standing. 
The  materials  are  used  in  definite  quantities,  and  the  resulting  solu- 
tion has  consequently  a  definite  strength.  Prepared  according  to 
the  directions  of  the  U.S.  Pharmacopoeia,  it  has  the  sp.  gr.  1.056. 
As  the  London  preparation,  which  has  the  sp.  gr.  1.063,  contains 
6.7  per  cent,  of  pure  potassa,  ours  must  have  considerably  less;  and 
the  solution  cannot,  therefore,  be  said  to  be  strong. 

It  is  perfectly  colourless  and  inodorous,  and  has  very  strongly  the 
peculiar  acrid,  very  disagreeable,  soapy  taste  of  the  alkalies.  It  is 
known  to  contain  potassa  by  affording  a  yellow  precipitate  with 
chloride  of  platinum,  and  a  copious  white  precipitate  of  bitartrate 
of  potassa  with  an  excess  of  tartaric  acid.  It  is  incompatible  with 
all  the  acids,  the  acidulous  salts,  the  soluble  salts  of  the  common 
metals,  including  their  soluble  chlorides  and  iodides,  the  salts  of 
^.mmonia,  and  calomel.  It  dissolves  resins  and  fixed  oils,  forming 
soaps  with  the  latter.  As  it  attracts  carbonic  acid  from  the  air,  it 
should  be  kept  in  well-stopped  bottles. 

Medical  Effects  and  Uses.      Solution  of  potassa  has,  in  a  high 
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degree,  all  the  characteristic  properties  of  the  alkalies.  In  relation, 
however,  to  the  neutralizing  or  antacid  power,  both  this  preparation 
and  the  carbonates  are  much  inferior,  for  equal  weights  of  the  pure 
alkali  or  earth,  to  any  other  of  the  medicines  used  as  antacids;  for, 
while  the  equivalent  of  soda,  which  is  next  in  order,  is  31.3,  that  of 
potassa  is  47.2;  that  is,  the  quantity  of  acid  which  will  require  31.3 
parts  of  the  former  for  neutralization,  will  require  47.2  of  the  latter. 
Hence,  purely  as  antacids,  potassa  and  its  carbonates  stand  at  the 
bottom  of  the  scale. 

In  over-doses,  the  solution  of  potassa  is  capable  of  producing  fatal 
inflammation  or  erosion  of  the  stomach.  In  a  case  of  poisoning,  the 
proper  antidote  would  be  one  of  the  vegetable  acids,  as  vinegar, 
lemon-juice,  or  tartaric  acid;  and,  if  neither  of  these  should  be  at 
hand,  one  of  the  mineral  acids,  much  diluted. 

The  solution  has  been  used  for  the  antacid,  antilithic,  and  anti- 
phlogistic effects  of  the  alkalies,  but  has  no  advantage  whatever  over 
the  carbonates,  while  it  is  more  unpleasant,  and  much  more  hazard- 
ous. It  should,  therefore,  I  think,  be  abandoned  as  an  internal 
remedy.  Externally,  it  is  sometimes  used  as  a  rubefacient,  but  has 
no  special  virtues  in  this  capacity.  It  is  more  important  as  a  phar- 
maceutic than  as  a  therapeutic  agent.  The  dose  for  internal  use  is 
from  ten  to  thirty  minims,  twice  or  three  times  a  day.  When  given, 
it  should  be  largely  diluted  either  with  water,  one  of  the  aromatic 
waters,  or  a  bitter  infusion. 

11.  CARBONATE  OF  POTASSA.  —  PoTASS.E  CarboxAS. 
U.  S.,  Lond.,  Ed.  —  Scdt  of  Tartar. 

PreiJaration.  As  the  carbonate  of  potassa  is  kept  in  the  shops, 
it  is  usually  prepared  from  pearlasli^  which  is  an  impure  carbonate, 
obtained  from  the  common  potash  of  commerce  by  exposing  it  to 
the  flame  of  a  reverberatory  furnace.  The  process  for  purifying 
pearlash  consists  simply  in  dissolving  it  in  a  very  small  proportion 
of  water,  filtering  and  evaporating  the  solution,  and  granulating  by 
constant  stirring,  when  the  liquid  solidifies  on  being  allowed  to  cool. 
The  carbonate  of  potassa  is  thus  separated  from  the  less  soluble 
salts,  and  the  insoluble  substances  contained  in  pearlash.  It  is  still, 
however,  impure;  containing  chloride  of  potassium,  a  little  silicate 
of  potassa,  and  other  saline  matters  derived  originally  from  the 
wood-ashes,  from  which  the  crude  potash  was  obtained.  These  im- 
purities, however,  do  not  materially  impair  its  medicinal  efficiency. 

A  purer  salt  is  made  by  exposing  bicarbonate  of  potassa  to  a  red 
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heat,  by  which  one  equivalent  of  carbonic  acid  is  driven  off,  and  the 
carbonate  remains.  This  is  directed  by  the  U.  S.  Pharmacopoeia 
under  the  name  of  Pure  Carbonate  of  Potassa  or  Potassss  Carbonas 
Purus.  The  salt  was  formerly  procured  by  calcining  bitartrate  of 
potassa,  which  is  thus  converted  into  the  carbonate;  and  as  the  bitar- 
trate was  only  a  pure  form  of  tartar,  the  name  given  to  the  matter 
deposited  by  wine,  the  carbonate  received  the  name  of  salt  of  tartar, 
which  it  retains  to  this  day  from  whatever  source  procured. 

Properties.  Carbonate  of  potassa  is  usually  in  the  form  of  a  white 
granular  powder,  inodorous,  and  of  an  unpleasant,  acrid,  alkaline 
taste.  It  is  extremely  soluble  in  water,  but  insoluble  in  alcohol.  On 
exposure  to  the  air,  it  rapidly  attracts  moisture,  deliquesces,  and  is 
converted  at  length  into  a  dense  oil-like  liquid,  which,  though  nothing 
but  a  concentrated  solution  of  the  salt,  received  of  old  the  name  of 
oleum  tartari  per  deliquium.  From  this  tendency  to  deliquesce,  it 
is  necessary  to  be  careful  not  to  expose  the  salt  to  the  air ;  and  to 
diminish  the  rapidity  of  the  change  is  one  of  the  objects  in  granulat- 
ing it.  Carbonate  of  potassa,  though  neutral  in  composition,  that  is, 
consisting  of  one  equivalent  of  acid  and  one  of  base,  has  a  strong 
alkaline  taste,  and  an  alkaline  reaction  on  colouring  matters.  It  is 
incompatible  with  acids  and  acidulous  salts,  with  acetate  of  ammonia, 
with  lime-water  and  the  soluble  salts  of  lime,  with  the  soluble  salts 
of  magnesia,  iron,  copper,  mercury,  silver,  lead,  zinc,  and  antimony, 
and  with  alum  and  calomel.  It  does  not,  however,  decompose  the 
tartrate  of  iron  and  potassa.  When  heated  to  redness  it  becomes 
anhydrous;  but,  as  ordinarily  used,  it  contains,  according  to  Mr. 
Phillips,  3  eqs.  of  water  for  2  eqs.  of  the  salt. 

Medical  Effects  and  Uses.  This  salt  exercises  all  the  peculiar  in- 
fluence of  the  alkalies  on  the  system,  and  is  among  the  preparations 
most  used,  for  the  various  purposes  for  which  these  medicines  are 
given.  Though  less  irritant  and  poisonous  than  the  solution  of 
potassa,  it  is  yet  capable,  in  large  quantities,  of  inflaming  and  even 
cauterizing  the  stomach,  and  causing  speedy  death.  Should  the 
patient  survive  the  first  shock  of  the  poison,  he  sometimes  dies, 
after  several  weeks,  in  consequence  of  the  disorganized  condition  of 
the  digestive  organs.  Instances,  too,  have  been  related  in  which 
death  occurred  long  after  the  taking  of  the  salt,  in  consequence  of 
stricture  of  the  oesophagus,  supposed  to  have  originated  from  injury 
done  to  that  structure.  The  antidotes  are  the  same  as  for  poisoning 
with  potassa.     Sulphate  of  magnesia  might  be  used  for  the  purpose. 
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It  is  unnecessary  to  mention  here  the  various  diseases  in  which 
carbonate  of  potassa  is  given  as  an  alkali.  They  have  already  been 
stated  in  the  general  observations.  Though  occasionally  used  to 
correct  acid  in  the  stomach,  and  as  an  antilithic  in  the  uric  acid  depo- 
sition, it  is  less  esteemed,  merely  as  an  antacid,  than  some  other 
articles  of  the  class;  but  it  seems  to  be  generally  preferred,  when 
the  object  is  to  alkalize  the  system.  Hence  it  is  used  in  pseudo- 
membranous croup  and  other  pseudomembranous  diseases,  and  is  a 
favourite  remedy  in  cutaneous  eruptions,  in  which  it  certainly  seems 
occasionally  to  produce  very  favourable  effects.  It  has  also  been 
recommended  in  pneumonia  and  other  inflammatory  affections.  As- 
sociated with  cochineal,  it  has  long  been  a  popular  remedy  in  hoop- 
ing-cough. In  jaundice  it  appears  sometimes  to  act  beneficially  in 
restoring  the  hepatic  secretion;  and  it  may  be  given  in  biliary  calculi^ 
with  the  hope  of  rendering  the  bile  capable  of  dissolving  them. 
Under  the  diuretics,  I  spoke  of  it  as  having  diuretic  properties, 
and  as  being  sometimes  advantageously  employed  as  an  adjuvant 
with  other  remedies  in  dropsy.  It  might  also  be  tried  in  scurvy^  in 
order  to  supply  the  deficiency  of  the  salts  of  potassa,  which  Dr. 
Garrod  has  shown  to  exist  in  that  disease. 

The  dose  is  from  ten  to  thirty  grains,  twice  or  three  times  a  day, 
dissolved  in  a  wineglassful  or  more  of  water,  which  may  be  sweetened, 
and  aromatized  by  any  agreeable  aromatic  oil. 

Externally  it  is  employed  as  a  lotion  in  cutaneous  eruptions,  dis- 
solved in  the  proportion  of  from  one  to  three  drachms  to  the  pint  of 
water.  It  is  advisable  to  begin  with  the  smaller  proportion,  and  in- 
crease to  the  higher,  as  the  skin  is  found  to  bear  it.  Alkaline  baths, 
for  use  in  similar  cases,  may  be  prepared  by  adding  from  half  a  pound 
to  a  pound  of  the  carbonate  to  the  whole  quantity  of  water  used,  to 
be  increased  if  found  desirable.  The  salt  is  also  sometimes  applied 
to  the  skin,  in  the  form  of  an  ointment,  made  by  rubbing  up  from 
ten  grains  to  a  drachm  with  an  ounce  of  lard. 

There  is  an  officinal  Solution  of  Carbonate  of  Potassa  (Liquor 
Potass^  Carbonatis,  U.  jS.,  Lond.,  Dub.)  consisting  of  a  pound  of 
the  carbonate  dissolved  in  twelve  fluidounces  of  water.  It  is  merely 
a  convenient  form  for  administering  the  salt.  The  dose  is  from 
fifteen  minims  to  a  fluidrachm. 

III.  BICARBONATE  OF  POTASSA.  —  PoTASS^  BlCARBO- 
NAS.  U.  S.,  Lond.,  Ed.,  Dub. 

Preparation.  This  is  prepared  by  passing  carbonic  acid  through 
a  solution  of  carbonate  of  potassa  until  it  ceases  to  be  absorbed, 
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then  filtering,  and  evaporating  at  a  temperature  not  exceeding  160°, 
so  that  crystallization  may  take  place.  In  the  process,  the  carbonate 
of  potassa  simply  combines  with  an  additional  equivalent  of  carbonic 
acid.  If  a  higher  heat  were  employed  in  the  evaporation,  there 
would  be  risk  of  the  escape  of  a  portion  of  the  carbonic  acid  of  the 
newly  formed  salt.  In  the  act  of  crystallization,  the  impurities  of  the 
carbonate  are  left  behind.  Much  of  this  salt  is  prepared  by  brewers, 
by  exposing  a  saturated  solution  of  the  carbonate  to  the  atmosphere 
of  carbonic  acid  in  their  vats.  As  the  salt  becomes  bicarbonated,  it 
is  deposited  in  crystals,  being  much  less  soluble  than  the  carbonate. 
Thus  prepared,  it  is  called  sal  aeratus,  and  is  much  used  for  making 
light  bread,  cakes,  etc.,  as  a  substitute  for  fermentation. 

Properties.  Bicarbonate  of  potassa  is  in  colourless  transparent 
crystals,  which  are  irregular  eight-sided  pyramids  with  two-sided 
summits,  inodorous,  and  of  a  saline  somewhat  alkaline  taste.  The 
salt  is  soluble  in  four  times  its  weight  of  cold  water,  and  less  than 
its  weight  of  boiling  water,  which  deprives  it  of  a  portion  of  car- 
bonic acid  and  converts  it  into  a  sesquicarbonate.  At  a  read  heat, 
it  loses  one  equivalent  of  acid,  and  all  its  water  of  crystallization, 
and  becomes  anhydrous  carbonate.     It  is  permanent  in  the  air. 

Medical  Uses.  The  effects  of  this  salt  are  similar  to  those  of  the 
carbonate,  but  feebler.  As  an  antacid,  it  operates  precisely  in  the 
same  way,  only  that  a  larger  dose  is  required.  In  this  capacity, 
therefore,  it  is  preferable  to  the  carbonate,  as  it  is  less  unpleasant  to 
the  taste,  and  less  apt  to  irritate  the  stomach.  Merely  for  correct- 
ing acid  in  the  stomach  or  circulation,  or  as  a  remedy  in  the  uric 
acid  lithiasis,  it  may  with  advantage  be  substituted  for  that  salt. 
But  I  doubt  its  equal  efficiency  in  alkalizing  the  system.  The  addi- 
tional equivalent  of  carbonic  acid  probably  qualifies,  in  some  degree, 
its  operation  on  the  organized  constituents  of  the  blood.  When, 
therefore,  it  is  desired  to  obtain  the  antiphlogistic  action  of  the 
alkali,  the  carbonate  should  be  preferred.  The  dose  is  from  twenty 
grains  to  a  drachm. 

Both  this  and  the  carbonate  are  much  used  in  the  preparation  of 
the  neutral  mixture  and  effervescing  draught. 


II.  PREPARATIONS  OF  SODA. 

I.  CARBONATE  OF  SODA.  —  SoD^  CarbonAS.  U.S.,  Ed., 
Lond.  —  SoD^  Carbonas  Crystallizatum.  Did). 
■  This  is  now  always  made,  on  a  large  scale,  by  the  manufacturer. 
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Formerly  it  was  prepared  from  the  ashes  of  sea-weeds,  usually  called 
kelp,  or  from  that  of  plants  growing  by  the  sea-side  and  cultivated 
for  the  purpose,  which  is  known  in  commerce  by  the  name  of  barilla. 
At  present  it  is  procured  almost  exclusively  by  the  decomposition  of 
sulphate  of  soda.  This  salt,  having  been  prepared  by  acting  on 
common  salt  with  dilute  sulphuric  acid,  is  exposed  to  heat  in  a  rever- 
beratory  furnace  with  carbonate  of  lime  and  bituminous  coal,  which 
react  upon  it  so  as  to  produce  a  mixture,  consisting  of  carbonate  of 
soda,  caustic  soda,  sulphuret  of  calcium,  undecomposed  sulphate  of 
soda,  etc.  From  this  the  soluble  substances  are  separated  by  lixivia- 
tion,  and,  having  been  procured  in  the  solid  state,  are  again  exposed 
to  heat  with  carbonaceous  matter,  as  coal-dust,  sawdust,  etc.  The 
caustic  soda  is  thus  carbonated,  and  the  remaining  sulphate  con- 
verted first  into  sulphuret,  and  finally  into  carbonate,  which  now 
becomes  the  chief  constituent.  In  this  state  the  preparation  is 
called  soda  ash.  From  this  the  carbonate  of  soda  is  obtained  by 
lixiviation  and  evaporation,  and  is  subsequently  purified  by  solution 
and  crystallization. 

Properties.  The  salt  is  in  fine  large  transparent  rhombic  prisms, 
which  speedily  efiioresce  on  exposure  to  the  air;  and,  as  found  in  the 
shops,  they  are  in  various  conditions  between  the  two  extremes  of 
perfect  crystal  and  an  opaque  white  powder.  Exposed  to  heat,  they 
efiioresce  more  rapidly,  and  at  a  red  heat  give  up  all  their  water  of 
crystallization.  The  salt  is  inodorous,  and  has  a  saline,  acrid,  and 
alkaline  taste,  but  less  disagreeable  than  that  of  the  corresponding 
salt  of  potassa.  It  is  soluble  in  twice  its  weight  of  cool-  water, 
and  insoluble  in  alcohol.     It  has  an  alkaline  reaction. 

The  crystals  of  carbonate  of  soda  contain  one  equivalent  of  car- 
bonic acid,  one  of  soda,  and  ten  of  water;  and  the  proportion  of 
water  of  crystallization  is  64  per  cent.;  so  that  the  perfectly  dried 
salt  is  nearly  three  times  as  strong  as  the  perfectly  crystallized. 

3Iedical  Effects  and  Uses.  These  are  so  nearly  the  same  as  those 
of  carbonate  of  potassa,  that  I  must  content  myself  with  referring 
to  what  has  been  stated  of  that  salt.  It  is  used  for  the  same  pur- 
poses internally  and  externally.  In  consequence  of  its  less  disagree- 
able taste,  it  is  usually  preferred  to  the  carbonate  of  potassa  as  an 
antacid;  but  it  is  less  relied  on  for  alkalizing  the  system.  It  has 
been  supposed,  however,  to  be  specially  useful  in  the  resolution  of 
goitre.  In  consequence  of  its  inequality  of  strength,  according  to 
the  degree  of  its  efflorescence,  it  is  impossible  to  give  a  precise  dose 
of  the  salt  as  ordinarily  found  in  the  shops.     From  fifteen  grains  to 
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a  drachm  of  the  crystallized,  and  five  grains  to  a  scruple  of  the  per- 
fectly dried  salt,  may  be  given  twice  or  three  times  a  day.  For  ex- 
ternal use,  the  same  preparation  and  proportions  may  be  employed 
as  of  carbonate  of  potassa.  {Seepage  866.) 

Dried  Carbonate  of  Soda  (SoD^  Carbonas  Exsiccatus,  U.  S.) 
has  been  directed  in  the  Pharmacopoeias,  in  consequence  of  the 
inequality  of  the  partially  effloresced  salt.  It  is  prepared  by  ex- 
posing the  crystals  to  heat  until  entirely  deprived  of  their  water. 
The  dose  has  been  stated  above.  One  advantage  of  the  preparation 
is,  that  it  may  be  given  in  pills  if  thought  advisable. 

11.  BICARBONATE  OF  SODA SoD^  BiCARBONAS.   U.S., 

Lond.,  Ed.,  Did). 

Preparation.  Bicarbonate  of  soda  is  prepared  by  exposing  the 
crystals  of  the  carbonate  to  an  atmosphere  of  carbonic  acid,  in  a 
close  box,  under  pressure.  The  carbonic  acid  is  absorbed,  and  the 
water  of  crystallization  of  the  crystals,  not  being  wanted  for  the 
new  salt,  separates  and  flows  off.  To  admit  of  its  escape,  the  crys- 
tals are  placed  on  a  diaphragm  in  the  instrument,  pierced  with  holes. 
They  lose  their  crystalline  appearance  in  the  process,  and  become 
opaque,  white,  and  porous.  When  the  absorption  is  completed  they 
are  removed  from  the  apparatus,  dried,  and  pulverized. 

Properties.  As  in  the  shops,  this  salt  is  always  in  the  state  of 
a  fine  white  powder.  It  is  inodorous,  and  has  a  saline  slightly  alka- 
line taste,  which  is  less  disagreeable  than  that  of  the  corresponding 
salt  of  potassa,  or  indeed  of  any  of  the  soluble  antacids.  It  is  un- 
changed in  the  air.  At  the  boiling  temperature  it  gradually  gives 
out  carbonic  acid,  and  is  converted  into  the  sesquicarbonate.  Thir- 
teen parts  of  cold  water  are  required  for  its  solution.  When  quite 
pure,  it  consists  of  two  equivalents  of  carbonic  acid,  one  of  soda, 
and  one  of  water,  and  contains  nearly  twice  as  much  soda  in  100 
parts  as  the  crystallized  carbonate,  in  consequence  of  the  abundance 
of  water  of  crystallization  in  the  latter.  Thus,  the  percentage  of 
soda  in  the  crystals  of  the  carbonate  is  20,  in  the  bicarbonate  about 
37.  The  ordinary  bicarbonate  of  commerce  is  seldom  quite  free 
from  carbonate,  a  small  portion  of  the  latter  having  escaped  decom- 
position in  the  process  for  preparing  it. 

Medical  Effects  and  Uses.  This  is  the  mildest,  least  disagreeable, 
and  most  largely  employed  of  all  the  alkaline  antacids.  To  the  car- 
bonate of  soda  it  is  preferable  on  account  of  its  more  uniform  dose 
and  greater  mildness,  and  to  the  preparations  of  potassa  for  its 
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greater  neutralizing  power,  less  unpleasant  taste,  and  greater  accept- 
ability to  the  stomach.  In  all  cases  calling  for  the  use  of  an  ant- 
acid, without  any  special  indication  for  an  astringent  or  laxative 
effect  on  the  bowels,  this  salt  may  be  selected.  The  carbonates  of 
potassa  may  have  a  greater  influence  on  the  secretions,  and  may 
be  more  effectual  in  altering  the  blood;  but  for  the  neutralization 
of  acid  in  any  part  of  the  system,  this  preparation  of  soda  is  to  be 
preferred.  In  the  cases  of  red  sediment  in  the  urine,  it  often  acts 
like  a  charm  in  correcting  it,  and  is  above  all  other  remedies  useful 
in  the  urinary  affections,  connected  either  with  excess  or  deposition 
of  uric  acid.  It  has  here  the  advantage  over  the  carbonate  that  it 
does  not  endanger,  if  in  excess,  a  precipitation  of  the  phosphates; 
as  the  excess  of  carbonic  acid  is  said  to  hold  them  in  solution.  In 
the  acidity  of  indigestion,  in  sick-headache  from  the  same  cause,  in 
the  sour  breath  and  sour  cutaneous  exhalations  of  febrile  disease, 
especially  in  children,  this  is  the  best  remedy  to  which  we  can  have 
recourse.  It  may  be  given  dissolved  in  pure  water,  or  in  some  aro- 
matic water,  sweetened  if  desired ;  but  the  most  agreeable  vehicle  is, 
on  the  whole,  carbonic  acid  water.  It  should  always  be  thus  ad- 
ministered when  there  is  a  conjoint  indication  for  an  anti-emetic  and 
antacid ;  as  in  an  irritable  stomach  with  acidity.  It  is  also  prefer- 
able in  the  urinary  affections ;  as  it  secures  that  predominance  of 
carbonic  acid  which  favours  the  solution  of  the  phosphates.  A  solu- 
tion of  a  drachm  of  bicarbonate  of  soda,  with  half  a  fluidounce  or  a 
fluidounce  of  ginger  syrup,  in  eight  fluidounces  of  carbonic  acid 
water,  is  an  excellent  formula  for  administering  the  salt  in  disorders 
of  the  urine.  One-third  of  the  quantity  may  be  taken  morning, 
noon,  and  night;  the  bottle  being  immediately  and  carefully  closed 
after  each  dose,  turned  up  on  its  cork,  and  kept  in  a  cold  place,  sur- 
rounded with  ice  if  to  be  had.  The  dose  of  the  bicarbonate  of  soda 
is  from  twenty  grains  to  a  drachm,  twice  or  three  times  a  day,  when 
repetition  is  required. 

III.  BORAX.  Lond.,  Ed.,  Duh.—  SoBJE  BoEAS.  U.  S.—- 
Borate  of  Soda. — Biborate  of  Soda. 

Origin  and  Composition.  Though  with  two  equivalents  of  acid  in 
its  composition,  borax  has  still  alkaline  properties,  and  probably 
owes  whatever  medical  virtues  it  may  possess  mainly  to  the  predomi- 
nance of  power  in  its  base.  It,  therefore,  properly  belongs  to  the  pres- 
ent class.  It  consists  of  two  equivalents  of  boracic  acid,  one  of  soda, 
and  either  ten  or  five  of  water,  according  to  its  crystalline  form; 
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the  ordinary  prismatic  crystals  containing  the  former  number,  and 
the  octohedral,  which  is  a  rarer  form,  the  latter.  The  salt  is  pro- 
cured, in  an  impure  state,  from  certain  lakes  in  the  interior  of  Asia, 
and  is  afterwards  prepared  for  use.  For  the  modes  of  purifying  it 
the  reader  is  referred  to  Dr.  Bache's  article  on  borax  in  the  U.  S. 
Dispensatory.  It  is  also  prepared  artificially  by  treating  boracic  acid, 
obtained  from  certain  lagoons,  in  Tuscany,  with  carbonate  of  soda. 

Properties.  Borax  is  in  white,  six-sided  prismatic  crystals,  ter- 
minating in  three-sided  pyramids.  It  is  of  a  sweetish,  slightly  alka- 
line taste,  fusible  by  heat,  slowly  efflorescent,  soluble  in  12  parts  of 
cold  and  2  of  boiling  water,  and  with  an  alkaline  reaction.  It  increases 
the  solubility  of  cream  of  tartar,  and  coagulates  mucilage,  produc- 
ing with  it  a  tremulous  jelly,  which  is  redissolved  by  syrup. 

3Iedical  Effects  and  Uses.  This  salt  was  probably  used  by  the 
ancients,  though  in  an  impure  state.  Not  a  little  difference  of 
opinion  has  existed  as  to  its  effects  on  the  system.  With  mild  re- 
frigerant properties,  it  has  been  supposed  to  combine  those  of  a 
diuretic,  antilithic,  aphrodisiac,  and  emmenagogue,  and  is  by  some 
believed  to  have  a  decided  power  of  promoting  uterine  contraction. 
Its  special  influence,  however,  upon  the  uterus  is,  to  say  the  least, 
very  doubtful ;  and  the  same  may  be  said  of  any  influence  it  may 
have  been  supposed  to  possess  over  the  sexual  propensities.  It  has 
been  found  in  the  urine  after  having  been  swallowed.  The  proba- 
bility is  that  it  owes  its  medical  activity  to  the  soda,  which  is  ren- 
dered milder  both  in  its  local  and  constitutional  effects  by  its  partial 
neutralization.  It  may  therefore  be  considered  as  locally  a  very 
gentle  irritant,  and,  when  swallowed,  somewhat  antacid,  sedative  to 
the  circulation,  and  probably,  like  the  alkaline  carbonates,  more  or 
less  diuretic.  Internally  it  has  been  used  to  promote  menstruation, 
to  relieve  dysmenorrhoea,  to  facilitate  labour,  and  to  moderate  the 
sexual  passion;  but  little  if  any  confidence  can  be  placed  in  it,  in 
reference  to  these  effects,  any  further  than  as  they  may  sometimes 
be  indirectly  produced  by  the  correction  of  acid  in  the  system,  and 
a  slight  reduction  of  circulatory  excitement.  The  medicine  may 
be  used  for  all  the  purposes  of  the  alkaline  carbonates,  in  a  moderate 
degree;  the  neutralization,  namely,  of  acid  in  the  primse  vise,  the 
circulation,  and  the  urine,  and  consequently  for  the  relief  of  uric  acid 
gravel.  The  boracic  acid,  when  liberated  by  the  union  of  the  soda 
with  any  systemic  acid,  has  itself  little  effect,  probably  not  more 
than  carbonic  acid,  and  is  said  to  be  eliminated  with  the  urine. 
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Borax  is  used  chiefly  as  a  local  remedy.  It  is  much  employed 
in  the  sore-mouth  of  children,  especially  that  variety  of  it  denom- 
inated thrush,  the  imiguet  of  the  French.  It  is  applied  either  in 
the  form  of  powder,  mixed  with  from  two  to  eight  parts  of  sugar, 
and  sprinkled  on  the  affected  surface,  or  in  that  of  honey  of  borax. 
In  solution,  it  has  heen  used  as  a  lotion  in  freckles  and  other  dis- 
colorations  of  the  skin,  ringivorm  of  the  scalp,  pityriasis  versicolor, 
and  ill-conditioned  ulcers.  For  these  purposes  half  a  drachm  may  he 
dissolved  in  a  fluidounce  of  rose-water,  or  other  agreeahle  aromatic 
water,  or,  in  the  case  of  ringworm  of  the  scalp,  as  recommended  by 
Dr.  Abercrombie,  in  distilled  vinegar.  It  has  also  been  used,  mixed 
with  the  white  of  egg  and  almond  oil,  as  an  application  to  sore  nip- 
ples. In  fact,  borax  may  be  employed,  externally  as  well  as  inter- 
nally, for  all  the  purposes  of  the  milder  alkaline  preparations. 

Honey  of  Borax  (Mel  Boracis,  Lond.,  Ed.,  Dub.)  is  made  by 
dissolving  a  drachm  of  borax  in  an  ounce  of  honey.  It  is  used 
especially  in  affections  of  the  mouth,  as  thrush,  aphthous  ulcerations, 
fissured  tongue,  etc.,  in  which  it  has  the  advantage,  that  the  slightly 
disagreeable  taste  of  the  salt  is  covered  by  the  flavour  of  the  honey. 


III.  PREPARATIONS  OF  AMMONIA. 

I.  SOLUTION  OF  AMMONIA. — LiQUOR  Ammoni.e.  U.S., 
Loncl.,Dub.  —  Ammonite  Aqua.  Ed.  —  Water  of  Ammonia. 

This  is  a  solution  of  gaseous  ammonia  in  water.  It  has  already 
been  considered  in  relation  to  its  preparation,  properties,  and  exter- 
nal use  (ii.  765).  In  its  general  operation,  it  is  an  arterial  stimu- 
lant, corresponding  in  its  effects  with  carbonate  of  ammonia  (i.  571). 
It  is  not,  however,  much  used  internally;  the  carbonate  of  ammonia 
being  generally  preferred  for  a  stimulant  impression  on  the  system, 
and  the  aromatic  spirit  of  ammonia  as  an  antacid,  and  local  stimu- 
lant to  the  stomach.  Nevertheless,  it  is  occasionally  employed;  and 
the  reader  is  referred  to  the  two  medicines  just  mentioned  for  the 
special  purposes  to  which  it  may  be  applied.  It  has  enjoyed  some 
credit,  as  an  internal  and  local  remedy,  in  the  bites  of  serpents  and 
other  venomous  animals ;  and  is  thought  to  correct,  in  some  degree, 
the  effects  of  alcoholic  intoxication. 

The  dose  is  from  ten  to  thirty  minims,  which  should  be  largely 
diluted  when  taken;  not  less  than  a  wineglassful  of  water  being  re- 
quired.    A  patient  of  mine  once  attempted  to  swallow  a  small  por- 
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tion  undiluted.  The  interior  of  tlie  mouth  was  intensely  inflamed, 
and  the  tongue  to  a  considerable  extent  excoriated.  In  such  a  case, 
the  mouth  should  be  immediately  washed  out  with  vinegar,  and  almond 
or  olive  oil  afterM'ards  applied.  In  poisoning  by  an  over-dose  of  the 
solution  swallowed,  vinegar  or  lemon-juice  should  be  promptly  given 
as  an  antidote,  the  stomach  well  cleansed,  almond  oil  then  admin- 
istered in  emulsion,  and  measures  employed  to  moderate  the  inflam- 
mation. 

II.  SPIRIT  OF  AMMONIA.  —  SPIRITUS  Ammoni^.  U.S.,Ed. 
This  difi"ers  from  the  preceding  simply  in  the  circumstance,  that 

alcohol  is  used  as  the  menstruum  instead  of  water.  It  is  prepared 
in  the  same  manner,  and  is  intended  to  be  of  the  same  ammoniacal 
strength.  Its  only  advantage  is,  that,  in  consequence  of  its  alcoholic 
menstruum,  it  sometimes  admits  of  admixture  with  substances  for 
external  use,  with  which  water  might  be  chemically  incompatible,  as 
with  the  resinous  and  gum-resinous  tinctures,  and  alcoholic  solu- 
tions of  camphor,  and  the  volatile  oils.  With  these  it  is  occasionally 
associated  in  the  preparation  of  rubefacient  liniments,  or  of  mixtures 
for  internal  use;  which,  however,  always  require  to  be  diluted  freely 
with  water  at  the  time  of  exhibition.  The  spirit  of  ammonia  may 
be  used  internally  for  the  same  purposes  as  the  watery  solution,  the 
carbonate,  or  the  aromatic  spirit.  The  dose  of  the  U.  S.  spirit,  which 
has  the  sp.  gr.  0.831,  is  from  ten  to  thirty  minims. 

III.  AROMATIC  SPIRIT  OF  AMMONIA. — SPIRITUS  AM- 
MONIA Aromaticus.  U.  S.,  Lond.,  Ed.,  Bub. 

According  to  the  directions  of  the  U.  S.  and  London  Pharmaco- 
poeias, this  is  prepared  by  distilling  a  mixture  of  muriate  of  ammo- 
nia, carbonate  of  potassa,  cinnamon,  cloves,  lemon-peel,  alcohol,  and 
water.  The  carbonic  acid  and  ammonia  unite  to  form  the  monocar- 
bonate  of  ammonia,  which  distils  over  with  the  alcohol,  impregnated 
with  the  volatile  oils  of  the  aromatics  used;  while  the  liberated 
potassa  and  muriatic  acid  react  so  as  to  produce  chloride  of  potas- 
sium, which  remains  behind  dissolved  in  the  water. 

The  spirit  is,  therefore,  a  solution  of  carbonate  of  ammonia  in 
alcohol  impregnated  with  aromatics.  It  is  nearly  colourless,  of  an 
agreeably  aromatic  and  refreshing,  though  pungent  odour,  and  of  a 
warm,  acrid,  alkaline  taste,  which,  however,  when  the  liquid  is 
diluted  and  sweetened,  is  very  favourably  modified;  and  this  is  the 
least  disagreeable  to  the  palate  of  the  ammoniacal  preparations. 
The  aromatic  spirit,  though  it  produces   the   same  effects  on  the 


DIV.  II.]  ANTACIDS. — PREPARATIONS    OF   LIME.  873 

system  as  the  aqueous  solution  and  spirit,  is  much  milder.  On 
these  accounts,  it  is  now  very  generally  preferred  for  internal  ad- 
ministration. It  is  much  used  in  cases  of  acidity  of  stomach,  with 
a  depressed  or  weakened  state  of  the  organ,  and  more  or  less  gen- 
eral debility  at  the  same  time.  A  dose  of  it  often  checks  a  tendency 
to  faintness  or  asphyxia,  and  sometimes  proves  serviceable  in  the 
sick-headaches  of  nervous  persons.  It  often  also  affords  speedy  re- 
lief in  flatulent  pains  of  the  stomach,  gastrodynia,  and  cardialgia. 
"With  other  antacids,  such  as  magnesia  and  the  alkaline  carbonates, 
it  is  often  associated  in  prescription,  in  order  to  render  them  more 
stimulant  to  a  torpid  stomach.  It  may  also  be  added  to  the  saline 
cathartics,  under  similar  circumstances,  to  counteract  their  depress- 
ing effect  on  the  digestive  organs.  The  simple  smell  of  it  is  often 
sufficient  to  rouse  a  patient  out  of  faintness,  and  to  check  various 
nervous  disorders  in  hysterical  women. 

The  dose  is  from  thirty  minims  to  a  fluidrachm,  to  be  given  in 
a  wineglassful  of  sweetened  water.  An  over-dose  might  produce 
serious  effects.  Care  should  be  taken  not  to  confound  this  with  the 
Edinburgh  and  Dublin  aromatic  spirits,  which  are  much  stronger, 
and  contain  caustic  ammonia  instead  of  the  carbonate. 

lY.  CARBONATE  OF  AMMONIA.— Ammoni^  Carboi^AS. 
U.S.,  Ed. — Ammonia  Sesquicarbonas.  Lond.,  Duh. 

Of  this  I  have  treated  so  fully  among  the  arterial  stimulants,  that 
it  is  unnecessary  for  me  to  say  more,  in  this  place,  than  that  it  may 
be  given  as  a  stimulant  antacid,  under  circumstances  similar  to  those 
which  call  for  the  aromatic  spirit.  The  dose  of  it  is  from  two  or 
three  to  ten  or  fifteen  grains ;  the  larger  dose  being  justifiable 
when  there  is  much  acid,  from  the  rapidity  with  which  it  is  neutral- 
ized. This  also  must  be  given  with  a  large  proportion  of  water ; 
and  its  acrimony  may  be  somewhat  blunted  by  the  admixture  of 
mucilage  of  gum  arable,  or  sugar. 


lY.  PREPARATIONS  OF  LIME. 

I.  LIME-WATER.— Liquor  Calcis.  U.S.,  Lond.,  Duh.— 
Aqua  Calcis.  Ed. 

Preparation  and  Properties.  Lime-water  is  prepared  by  first 
slaking  lime  with  a  little  water,  then  pouring  upon  it,  in  a  large 
bottle,  a  convenient  quantity  of  water,  and  shaking  occasionally  for 


874  NON-SYSTEMIC    REMEDIES.  [PART   II. 

a  few  hours,  until  it  may  be  presumed  that  the  water  is  saturated. 
The  bottle  is  then  allowed  to  stand,  without  removal  of  the  lime ; 
and  the  liquid,  which  becomes  perfectly  clear,  and  remains  so  if  not 
agitated,  is  poured  off  as  wanted.     The  bottle  should  be  well  closed. 

Lime-water  is  perfectly  colourless  and  transparent,  inodorous,  but 
of  an  unpleasant  acrid  and  alkaline  taste.  It  affects  litmus  like  the 
alkalies.  The  quantity  of  lime  contained  in  it  is  very  small ;  as 
water  dissolves  only  about  9.7  grains  in  the  pint  at  60°  ;  so  that  each 
fluidounce  at  ordinary  temperatures  contains  about  six-tenths  of  a 
grain.  At  a  higher  heat  less  is  dissolved ;  at  a  lower  more ;  the 
general  rule  of  the  solubility  of  bodies  in  relation  to  temperature 
being  reversed.  On  exposure  to  the  air,  the  solution  rapidly  absorbs 
carbonic  acid,  and  an  insoluble  carbonate  results,  Avhich  forms  a 
pellicle  on  the  surface,  and  afterwards  sinks ;  and  thus  the  liquid 
may  be  nearly  or  quite  deprived  of  the  lime.  This  is  the  reason  for 
the  officinal  direction  to  keep  the  water  standing  over  lime.  As  fast 
as  the  carbonate  is  formed,  the  deficiency  is  supplied  from  the  lime 
beneath,  and  the  liquid  is  thus  always  kept  saturated.  Lime-water 
forms  imperfectly  soluble  soaps  with  the  oils. 

Medical  Effects  and  Uses.  It  is  antacid,  astringent,  and  locally 
somewhat  excitant.  It  exercises,  moreover,  an  influence  which  can- 
not be  referred  to  either  of  these  properties,  and  of  which  the  nature 
is  not  well  understood.     We  may  call  it  alterative. 

One  of  the  evidences  of  the  peculiar  influence  referred  to  is  its 
effect  upon  the  stomach.  In  most  cases  of  irritability  of  that  organ, 
not  dependent  on  acute  inflammation,  a  mixture  of  equal  parts  of 
lime-water  and  fresh  milk  is  perhaps  as  eff'ectual  as  any  other  anti-« 
emetic  medicine,  with  the  single  exception  of  opium.  It  sometimes 
succeeds  most  happily,  when  various  other  measures  have  been  tried 
to  no  purpose.  I  have  been  much  in  the  habit  of  using  a  similar 
combination,  in  cases  of  habitual  vomiting,  dependent  on  chronic 
gastritis.  My  plan  is  to  put  the  patient  on  a  diet  exclusively  of 
lime-water  and  milk,  varying  the  proportion  of  the  former  from  an 
equal  measure  down  to  one-quarter  of  the  latter,  as  the  stomach  may 
seem  to  require.  The  vomiting  sometimes  ceases  very  speedily, 
after  having  been  a  long  time  previously  uninterrupted.  When  the 
stomach  becomes  quite  retentive,  stale  bread  may  be  allowed  in  addi- 
tion, and  the  diet  otherwise  gradually  improved.  I  have  also  found 
great  advantage  in  the  middle  and  advanced  stages  of  enteric  or 
typhoid  fever,  when  the  stomach  has  been  somewhat  delicate,  from 
giving  a  tablespoonful  of  each  of  these  liquids  every  hour,  except 
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during  sleep.  The  mixture  at  the  same  time  nourishes  the  system, 
and  quiets  the  stomach  instead  of  offending  it.  The  lime  probably 
reacts  with  the  oily  matter  of  the  milk,  producing  a  compound  in 
which  the  taste  of  the  lime  is  quite  lost,  and  which  exercises  this 
extraordinary  influence  on  the  stomach.  Incidentally,  in  these  cases, 
it  may  also  be  sometimes  useful  by  its  antacid  properties. 

In  the  acidity  of  dyspepsia,  it  is  occasionally  given  alone  as  an 
antacid ;  but  so  little  of  the  lime  can  be  administered  that  it  can 
produce  no  great  effect.  It  is  peculiarly  applicable  when  there  is  a 
tendency  to  diarrhoea  present,  and  it  is  desirable  to  exercise  a  some- 
what restraining  influence.  Taken  to  the  amount  of  a  pint  or  more 
in  twenty-four  hours,  it  has  sometimes  served  a  useful  purpose  in  the 
uric  acid  lithiasis;  but  bicarbonate  of  soda  is  so  much  more  power- 
ful, and  at  the  same  time  agreeable,  that  lime-water  is  seldom  used. 

It  is  supposed  to  have  the  property  of  resolving  chronic  swellings 
and  indurations  of  a  scrofulous  character  ;  but,  since  iodine  has  come 
into  use,  it  has  been  little  employed  for  this  purpose. 

Externally,  lime-water  is  considerably  used.  As  a  lotion  in  chronic 
cutaneous  eruptions,  and  as  a  gently  excitant  and  astringent  wash  in 
foul,  flabby,  and  gangrenous  ulcers,  and  those  disposed  to  copious 
suppuration,  it  has  not  unfrequently  proved  beneficial.  Mixed  in 
equal  measures  with  olive  or  flaxseed  oil,  it  is  much  used  in  burns. 
It  has  also  been  given  with  occasional  success,  after  failure  with  other 
measures,  as  an  injection  in  leucorrhoea  and  gleet. 

II.   CARBONATE  OF  LIME. — CalciS  CarbonAS. 

Three  forms  of  carbonate  of  lime  are  oflBcinal,  all  used  mainly  for 
antacid  purposes. 

1.  PRECIPITATED  CARBONATE  OP  LIME.  —  CalciS  Car- 
BONAS  Pk^CIPITATUS.    U.  iS. 

This  is  made  by  mixing  heated  solutions  of  chloride  of  calcium 
and  carbonate  of  soda.  Chloride  of  sodium  forms,  remainincr  in  solu- 
tion;  and  carbonate  of  lime  is  precipitated.  A  soft  white  powder  is 
thus  obtained,  which  may  be  employed  for  the  same  purposes  as  chalk, 
but  has,  so  far  as  I  am  aware,  no  advantage  over  it  in  efficiency,  to 
counterbalance  its  greater  costliness. 

2.  PREPARED  CHALK.  — Creta  Pr.EPARATA.  U.  S.,  Lond., 
Ed.,  Dub. 

Crude  chalk  is  prepared  for  use  by  the  processes  of  levigation  and 
elutriation,  by  which  it  is  reduced  to  the  state  of  an  impalpable  pow- 
der.    In  the  pasty  state  in  which  it  is  deposited  by  the  water,  in 
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elutriation,  it  is  made  to  assume  the  form  of  little  cones,  in  whicli 
it  is  usually  kept  iri  the  shops.  Prepared  chalk  is  of  a  grayish-white 
colour,  a  soft  feel,  pulverulent,  inodorous,  and  of  a  very  slight  pecu- 
liar taste.  It  is  insoluble  in  Avater  when  quite  pure,  but  is  taken  up 
by  it  in  small  proportion  when  containing  carbonic  acid;  and  as 
water  ordinarily  contains  a  little  of  this  acid,  it  is  capable  of  dissolv- 
ing the  calcareous  carbonate.  Thus,  limestone  ivater  is  formed,  in 
which  it  is  probable  that  the  lime  is  in  the  state  of  a  bicarbonate. 
Chalk  effervesces  with  acids.  It  always  contains  impurity,  but  not 
sufficient,  or  of  such  a  character  as  to  impair  its  efficiency. 

3.  PREPARED  OYSTER-SHELL.  — Testa  Pr^parata.    U.S. 

This  is  prepared  from  oyster-shells,  by  first  cleansing,  then  powder- 
ing, and  lastly  treating  them  by  the  processes  of  levigation  and  elutri- 
ation, as  in  the  instance  of  chalk.  The  preparation  is  usually  also 
in  the  same  form  of  little  cones.  This  differs  from  prepared  chalk 
only  in  containing  organized  animal  matter,  intervening  between  the 
calcareous  particles,  so  that,  when  the  stomach  acts  upon  it,  the  ani- 
mal matter  being  dissolved,  the  oyster-shell  is  brought  to  the  minutest 
possible  state  of  division.  This  may  render  the  preparation  better 
adapted  to  an  irritated  stomach ;  and  I  have  myself  imagined  that  I 
have  found  it  so  in  practice.  At  least,  I  generally  prefer  this  form 
of  carbonate  of  lime  to  any  other  for  infants. 

Medical  Effects  and  Uses.  Chalk  and  the  analogous  preparations 
unite  a  moderate  astringency  with  a  strong  antacid  power.  Perhaps 
the  astringency  is  not  exactly  of  the  same  character  as  that  of  the 
vegetable  astringents,  but  it  at  least  promotes  contraction  of  the  tis- 
sues, diminishes  the  amount  of  secretion  of  the  alimentary  mucous 
membrane,  and  rather  favours  constipation  of  the  bowels.  Hence, 
this  antacid  is  preferred  to  all  others,  when  there  is  a  coincidence  of 
diarrhoea  and  excess  of  acid  in  the  stomach  and  bowels.  Indeed,  this 
complaint  is  not  only  attended  with  and  sustained  by  acid  matter,  but 
not  unfrequently  has  its  origin  in  that  cause,  especially  in  infants. 
Hence,  chalk  is  a  favourite  remedy  in  diarrhoea,  and  is  much  pre- 
scribed in  almost  all  cases,  where  there  is  not  evidence  of  acute  inflam- 
mation, or  high  vascular  irritation.  The  same  indication  sometimes 
exists  in  chronic  dysentery  with  rather  copious  evacuations.  In  these 
affections,  it  is  almost  always  associated  with  other  medicine,  at  the 
same  time  indicated ;  often  with  opiates,  often  too  with  vegetable 
astringents  and  aromatics,  and  sometimes  with  a  little  blue  mass  or 
calomel,  when  the  liver  is  torpid.  These  combinations  are  sometimes 
given  in  powder;  but  much  more  frequently  in  liquid  mixture. 
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Prepared  chalk  is  sometimes  also  preferred  to  other  antacids,  •when, 
with  acidity  of  stomach,  there  may  be  an  apprehension  of  looseness 
of  the  bowels,  without  its  positive  existence. 

It  may  seem  strange  that  chalk  should  be  disposed  to  restrain  the 
bowels,  while  natural  limestone  water  generally  purges;  as  the  car- 
bonate of  lime  taken  up  is  essentially  the  same  as  chalk  in  composi- 
tion. But,  in  limestone  water,  the  neutral  carbonate  has  probably 
been  changed  into  a  soluble  bicarbonate,  which  may  be  laxative. 

Chalk  is  one  of  the  best  antidotes  for  oxalic  and  sulphuric  acids. 

Administration.  The  dose  of  chalk  is  from  ten  to  forty  grains. 
Fifteen  to  twenty  grains  is  a  suitable  quantity  for  each  dose  of  a  com- 
pound chalk  mixture.  This  dose,  in  urgent  cases,  may  often  be 
repeated  every  hour  or  two  until  the  discharges  are  arrested.  In 
ordinary  cases,  it  is  given  three  or  four  times  a  day. 

An  officinal  Chalk  Mixture  (Mistura  Cret^,  U.S.,  Lond.,  Ed., 
Dub.)  is  prepared,  according  to  the  U.  S.  directions,  by  rubbing  to- 
gether half  an  ounce  of  prepared  chalk,  two  drachms,  each,  of  sugar 
and  gum  arable,  and  eight  fluidounces  of  a  liquid  composed  equally 
of  water  and  cinnamon  water.  A  tablespoonful  is  the  ordinary  dose. 
In  diarrhoea,  an  opiate,  with  or  without  kino  or  catechu  in  substance 
or  tincture,  may  be  associated  with  the  mixture. 

When  the  chalk  is  given  in  powder,  it  may  be  mixed  with  sugar 
and  powdered  cinnamon,  with  kino,  catechu,  or  extract  of  krameria, 
and  often  with  powdered  opium  or  Dover's  powder,  according  to 
special  indications. 

V.  PREPARATIONS  OF  MAGNESIA. 

Of  these,  magnesia  itself,  its  carbonate,  and  sometimes  its  bicar- 
bonate in  solution,  are  used  as  antacids;  but  they  have  been  already 
considered  so  fully  that  little  else  remains  than  simply  to  indicate 
that  they  belong  to  the  class.  One  or  two  remarks,  however,  may 
be  made  here  with  propriety.  The  combining  number  of  mag- 
nesia is,  with  the  exception  of  that  of  ammonia,  the  lowest  on  the 
list  of  the  antacids,  and  its  neutralizing  capacity,  consequently,  the 
highest.  Hence,  when  the  object  is  to  neutralize  a  large  quantity 
of  acid  in  the  alimentary  canal,  this  is  the  article  preferred.  Its 
laxative  property,  after  saturation,  gives  it  also  great  advantages  in 
certain  cases.  The  general  rule  may  be  laid  down,  that,  whenever 
there  is  occasion  at  the  same  time  for  a  laxative  and  antacid,  mag- 
nesia, or  one  of  its  carbonates,  should  be  selected. 
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CX..A.SS    II. 

ABSORBENTS. 

These  are  medicines  which,  through  their  cohesive  affinity,  absorb 
certain  acid,  irritant,  and  poisonous  substances  which  may  happen  to 
be  present  in  the  alimentary  canal;  and  so  hold  them  attached  that 
they  are  incapable  of  exercising  their  injurious  influence  on  the  mu- 
cous membrane,  and  perhaps  are  rendered  incapable  of  being  taken 
into  the  system,  or  at  least  are  taken  up  with  greater  difficulty. 
The  only  substance  belonging  to  this  class  which  I  shall  notice  is 
charcoal. 

CHARCOAL. 

CARBO  LIGNI.  U.S.,  Ed.,  Buh.  —  C^RBO.  Lond. 

ANIMAL  CHARCOAL. 

CARBO  ANIMALIS.    U.  S.,  Lond.,  Ed.,  Bub. 

1.  Charcoal.  This  is  prepared  by  exposing  wood,  protected  from 
the  air,  to  a  decomposing  heat,  by  which  the  volatilizable  matters  are 
driven  off,  and  the  carbon  with  a  small  proportion  of  saline  and  other 
matters  is  left  behind.  For  medical  use,  it  should  be  made  from 
the  lighter  kinds  of  wood,  such  as  the  willow  and  the  poplar.  The 
volatile  matters  should  be  completely  driven  off,  the  resulting  charcoal 
then  macerated  in  water  to  separate  soluble  impurities;  and  lastly, 
it  should  be  thoroughly  dried,  put  into  bottles,  and  secured  from  the 
contact  of  the  air. 

An  extraordinary  property  of  charcoal,  on  account  of  which  it  is 
introduced  here,  is  that  of  absorbing  and  condensing  in  its  pores 
large  quantities  of  different  gases,  and  of  exercising  a  similar  influ- 
ence over  odorous,  sapid,  and  colouring  matters  contained  in  organic 
products.  It  is  thus,  probably,  that  it  is  enabled  to  correct  putres- 
cency  in  animal  matters,  and  it  is  thus,  I  have  no  doubt,  that  it  some- 
times proves  useful  as  a  remedy  in  the  alimentary  canal.  In  this 
situation,  as  elsewhere,  condensing  the  offensive  gases,  it  prevents 
their  absorption  and  consequent  elimination,  and  thus  corrects  foul 
breath.     In  like  manner,  abstracting  from  the  alimentary  contents 
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any  acrid,  irritating  substance,  and  among  the  rest  acids,  it  retains 
tliem  within  its  pores,  and  consequently  obviates  their  irritant  in- 
fluence. 

The  affections,  therefore,  in  which  charcoal  is  indicated,  are  foul 
breath,  putrid  or  otherwise  offensive  discharges  as  in  bad  cases  of 
dysentery,  gastrodynia,  cardialgia,  spasm  of  the  stomach  and  bowels, 
and  other  disorders  which  may  be  supposed  to  depend  upon  irritant 
matter  in  the  primse  vise.  Consequently,  cholera  and  diarrhoea  are 
among  the  complaints  in  which  it  may  be  given. 

The  dose  is  quite  indefinite,  as  the  remedy  probably  exercises  no 
deleterious  influence  directly  on  the  tissues.  From  half  a  drachm 
to  half  an  ounce  may  be  given  at  once,  and  repeated  several  times  a 
day;  care  being  taken,  by  the  simultaneous  use  of  cathartics,  if 
necessary,  to  prevent  accumulation  and  consequent  obstruction  of 
the  bowels. 

As  a  dentifrice,  charcoal  is  useful  not  only  by  brightening  the 
teeth,  through  the  hardness  of  its  minute  particles,  but  by  correct- 
ing the  foul  breath  proceeding  from  carious  teeth. 

As  an  external  application,  it  is  employed,  with  the  same  view,  in 
sloughing  ulcers,  burns,  etc.,  where  there  may  be  offensive  exhala- 
tions. For  this  purpose  it  is  generally  used  in  the  form  of  cataplasm. 
The  following  formula  for  this  is  given  by  the  London  College,  under 
the  name  of  Cataplasma  Caebonis.  Two  ounces  of  bread,  having 
been  macerated  near  the  fire,  for  a  little  while,  with  ten  fluidounces 
of  boiling  water,  are  then  mixed  thoroughly  with  it,  and,  at  the  same 
time,  with  ten  drachms  of  flaxseed  meal  gradually  added.  With  the 
cataplasm  thus  made,  two  drachms  of  powdered  charcoal  are  to  be 
incorporated,  and  one  drachm  sprinkled  on  its  surface. 

2.  Animal  Charcoal.  This  is  prepared  by  exposing  bones,  pre- 
viously boiled  in  water  to  separate  their  oil,  to  a  red  heat  in  close 
vessels.  The  carbon  is  left  behind,  mixed  with  phosphate  and  car- 
bonate of  lime,  from  which  it  may  be  separated  by  digestion  in 
diluted  muriatic  acid  and  subsequent  washing.  Thus  prepared  it  is 
called  purified  animal  charcoal.  In  this  condition  it  has  extraor- 
dinary absorbing  powers,  in  reference  to  various  colouring,  odorous, 
and  sapid  substances,  and  is  much  used  in  chemical  processes  for 
the  purposes  of  decolorization. 

This  absorbing  power  extends  even  to  the  active  principles  of  vege- 
tables; and  it  has  long  been  known  that,  in  decolorizing  the  vegetable 
alkaloids,  in  the  processes  for  then'  preparation,  allowance  must  be 
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made  for  loss  in  the  alkaloid  product  in  consequence  of  this  property 
of  the  charcoal. 

Dr.  Garrod  has  inferred  from  his  experiments,  in  reference  to  a 
number  of  the  poisonous  vegetable  principles,  that  animal  charcoal 
might  be  employed  as  an  antidote,  in  consequence  of  this  property  of 
absorbing  and  holding  on  to  the  poisonous  matter,  so  as  to  prevent  its 
entrance  into  the  circulation.  Though  frequently  repeated  trial  would 
be  necessary  to  establish  an  undisputed  claim  to  the  possession  of  this 
antidotal  power;  yet  its  use  in  cases  of  poisoning  from  the  vegetable 
alkaloids,  as  strychnia,  atropia,  aconitia,  etc.,  would  be  not  only  ad- 
missible, but  advisable;  as  it  is  in  itself  harmless,  and  would  not 
interfere  with  other  agencies  that  might  be  deemed  necessary,  as  the 
evacuation  of  the  stomach,  etc.  The  quantity  of  charcoal  required 
is  large;  not  less,  according  to  Dr.  Garrod,  than  half  an  ounce  for 
each  grain  of  the  poisonous  principle.  Neither  vegetable  charcoal, 
nor  the  unpurified  animal  charcoal  will  answer  the  purpose. 
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CX..A.SS    III. 

SOLVENTS. 

These  are  substances  taken  internally  with  the  view,  through 
their  chemical  agency,  of  promoting  the  solution  of  indigestible  food 
in  the  stomach.  It  is  now,  I  believe,  universally  admitted  that  a 
fluid  is  secreted  by  the  stomach,  in  the  normal  condition,  through  the 
agency  of  which  most  of  the  articles  used  as  diet  are  brought  into  a 
liquid  state.  This,  however,  is  not  a  case  of  simple  solution.  It  is 
believed  that  the  solvent  gastric  juice  contains  a  principle,  denominated 
pepsin,  which,  acting  as  a  ferment,  causes  such  changes  in  the  in- 
soluble substances,  or  most  of  them,  as  to  render  them  soluble  in  the 
liquid  of  the  stomach.  Now  this  principle  is  sometimes  deficient,  or 
insufficiently  elaborated,  in  debilitated  or  otherwise  diseased  conditions 
of  the  stomach ;  and  the  consequences  are  all  those  likely  to  arise, 
either  from  the  presence  of  undissolved  organic  matter  acting  as  an 
irritant,  or  from  its  decomposition,  through  chemical  agencies,  and  the 
consequent  production  of  gases,  acids,  and  other  acrid  and  irritant 
matters.  The  use  of  the  remedies  belonging  to  this  class  is  to  supply 
temporarily  this  deficiency  of  the  gastric  juice,  and  maintain  artifici- 
ally that  part  of  the  process  of  digestion  carried  on  in  the  stomach, 
until  the  diseased  condition  in  which  the  deficiency  originated  can  be 
corrected  by  other  means.  Besides  pepsin,  it  is  pretty  well  established 
that  an  acid,  probably  the  lactic,  is  normally  produced  with  the  gastric 
juice,  which,  if  not  essential,  is  greatly  promotive  of  its  solvent  power. 
These  agents,  therefore,  namely,  pepsin  and  lactic  acid,  are  those 
from  which  the  influence  demanded  in  this  class  of  remedies  might  be 
expected.  But,  as  pepsin  can  scarcely  be  obtained  satisfactorily  in 
a  pure  state,  we  may  substitute  substances  containing  it ;  and  hence 
it  is  customary  to  use  preparations  made  from  the  stomachs  of  the 
lower  animals,  in  which  that  principle  may  exist  in  a  greater  or  less 
state  of  concentration.  Besides  pepsin  or  substances  containiug  it, 
and  lactic  acid,  there  is  one  other  remedy  which  may  be  placed  in  the 
same  category,  as  the  object  of  using  it  is  to  favour  digestion  by 
the  complete  solution  and  decomposition  of  amylaceous  substances. 
VOL.  II. — 56 
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This  is  yeast.  The  stronger  mineral  acids  generally  might  be  intro- 
duced into  the  class ;  as  they  are  believed  to  be  capable  of  perform- 
ing the  same  part  in  digestion  as  lactic  acid ;  but  they  have  other 
powers,  in  reference  to  which  they  have  been  considered  elsewhere. 
These  solvents  are  capable  of  being  used  also  externally,  and  some- 
times perform  a  useful  part  in  dissolving  dead  bone,  or  other  effete 
portions  of  tissue,  which  it  may  be  desirable  to  remove  more  hastily 
than  can  be  done  by  the  unassisted  powers  of  nature. 


I.   GASTRIC  JUICE.    RENNET.    PEPSIN. 

These  are  the  three  forms  of  matter  through  which  the  fermenta- 
tive agency,  referred  to  in  the  preceding  general  observations,  is  re- 
medially  exercised.     I  shall  consider  each  of  them  separately. 

I.  Gastric  Juice.  This  is  collected  from  the  stomachs  of  fasting 
animals,  as  the  sheep,  calf,  and  pig,  and  is  prepared  for  use  by  filter- 
ing. It  is  a  limpid,  light-yellowish,  or  brownish-yellow  liquid,  of  a 
peculiar  soup-like  odour  and  saltish  taste,  heavier  than  water,  and  of 
an  acid  reaction.  At  a  temperature  of  100°  or  less,  it  dissolves 
nitrogenous  food,  and  converts  glucose  into  lactic  acid ;  but  loses  this 
property  at  the  boiling  point.  Its  solvent  power  is  impaired  by  the 
neutralization  of  its  acid,  by  a  heat  of  122°  or  more,  and  by  strong 
alcohol.  The  juice  is  supposed  to  owe  the  property  to  a  peculiar 
principle  called  pepsin,  which  has  been  isolated,  though  perhaps  not 
in  a  pure  state.  When  the  solvent  power  is  lost  by  the  removal  of 
the  acid,  it  is  restored  by  adding  either  lactic  or  muriatic  acid  to 
the  liquid.  Excluded  from  the  air,  gastric  juice  will  keep  unchanged 
for  a  long  time  ;  but,  upon  exposure,  it  is  soon  decomposed  and  Joses 
its  digestive  power. 

The  gastric  juice  itself  is  seldom  if  ever  used  internally.  The  late 
Dr.  Physick,  of  Philadelphia,  employed  it  with  much  advantage  in 
carious  and  sloughing  ulcers,  to  dissolve  the  dead  bone  and  flesh. 
It  thus  not  only  i-emoved  foul  and  irritating  matters,  and  gave  a  clean 
surface  to  the  ulcer,  but  seemed  to  promote  the  healing  process  by  a 
gentle  stimulation. 

In  the  Boston  Medical  and  Surgical  Journal  for  April,  1856 
(liv.  212),  the  cases  of  two  persons  are  recorded  by  Dr.  P.  W.  Ells- 
worth, of  Hartford,  Connecticut,  in  whom  pieces  of  flesh,  lodged  in  the 
oesophagus,  and  irremovable  by  the  forceps  or  probang,  were  so  far 
dissolved  or  softened  by  the  use  of  gastric  juice,  that  they  were 
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swallowed  by  the  natural  action  of  the  parts.  The  gastric  juice  em- 
ployed was  taken  from  the  stomach  of  a  pig,  and  given  in  the  dose 
of  a  teaspoonfal  in  one  case,  and  half  that  quantity  in  the  other, 
repeated  about  once  an  hour. 

II.  Rennet.  Rennet  is  an  infusion  of  the  dried  stomach  of  the 
calf  in  water  or  wine.  The  stomachs  of  other  animals  would  prob- 
ably answer  the  same  purpose.  The  characteristic  property  of  rennet, 
for  which  it  has  been  long  used,  is  that  of  coagulating  milk ;  and  it 
ought  to  be  of  such  strength,  that  a  teaspoonful  of  it  will  coagulate 
a  pint  of  milk  in  five  minutes.  {Ed.  Month.  Journ.,  Jan.  1853,  p.  31.) 
It  should  be  used  as  fresh  as  possible;  as  it  is  liable  to  decomposition 
upon  keeping.  Besides  this  coagulating  power,  it  has  been  found  to 
have  the  property  of  converting  glucose  or  sugar  of  grapes  into  lac- 
tic acid;  and  probably,  aided  by  this  acid  or  the  muriatic,  it  would 
exercise  the  digestive  power  of  the  gastric  juice  over  nitrogenous  arti- 
cles of  food.  It  appears  to  have  been  long  popularly  employed,  in 
some  parts  of  England,  to  aid  digestion.  {Med.  Times  and  Gaz., 
April  1857,  p.  411.)  Dr.  David  Nelson,  of  Birmingham,  used  this 
remedy  or  its  equivalent,  under  the  name  of  liquor  i^epticuSy  so  early 
as  1851,  in  various  diseases  connected  with  deficient  digestive  power, 
as  a  substitute  for  the  gastric  juice.  {Lancet^  Am.  ed.,  Nov.  1858, 
p.  362.)  In  1853,  Dr.  James  Gray,  of  Glasgow,  published  in  the 
Edinburgh  Monthly  Journal  of  Medical  Science  (Jan.  1853,  p.  31) 
a  paper  in  which  he  strongly  recommends  rennet  in  diabetes,  having 
employed  it  advantageously  in  that  disease,  with  the  view  of  changing 
into  lactic  acid  the  glucose  which  might  be  generated  from  starch  in 
the  primse  viae,  and  thus  preventing  its  entrance  into  the  circulation. 
Other  testimony  has  since  been  given  to  the  favourable  influence  of 
rennet  in  diabetes,  though  it  has  often  also  failed  entirely.  It  might 
be  used  with  reasonable  hope  of  benefit  in  all  cases  of  imperfect 
digestion,  dependent  on  deficiency  of  gastric  juice.  The  dose  is  a 
teaspoonful  three  times  a  day,  to  be  given  immediately  before,  or 
immediately  after  each  meal. 

III.  Pepsine. — Pepsinum.  The  discovery  of  a  peculiar  fermenta- 
tive principle  in  the  gastric  juice  naturally  led  to  attempts  to  isolate 
it  for  medical  use;  and,  though  complete  success  has  not  attended 
these  efforts,  yet  the  experiments  have  resulted  in  the  preparation  of 
a  substance,  representing,  in  a  concentrated  state,  the  virtues  of  the 
gastric  juice,  and  convenient  for  administration.  This  substance  has 
been  called  pepsine;  but  the  reader  must  understand  that,  by  the 
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term,  as  thus  used,  is  not  meant  the  pure  proximate  principle,  to 
which  the  name  was  first  chemically  applied.  It  only  contains  that 
principle  in  a  convenient  form  for  use.  The  original  preparation  was 
due  to  the  joint  labours  of  Dr.  L.  Corvisart  and  M.  Boudault,  of 
Paris,  the  latter  having  performed  the  part  of  the  pharmaceutist  in 
the  work.  [Laneet,  Oct.  1858,  p.  260.)  It  is  made  from  the  stomachs 
of  sheep,  by  scraping  off  the  mucous  membrane,  digesting  it  in  water, 
precipitating  the  infusion  with  acetate  of  lead,  decomposing  the  com- 
pound of  pepsin  and  oxide  of  lead  thus  obtained  by  sulphuretted 
hydrogen,  filtering  the  liquid  containing  the  pepsin,  and  evaporating 
to  a  syrupy  consistence.  Sufiicient  starch  is  then  added  to  form  a 
dry  powder,  which  is  the  preparation  in  question.  For  the  precise 
mode  of  proceeding  the  reader  is  referred  to  the  U.  S.  Dispensatory. 
(11th  ed.,  p.  1479.) 

Properties.  The  genuine  pepsine  of  Boudault,  when  dissolved  in 
water,  is  precipitated  by  tannic  acid,  acetate  of  lead,  and  strong 
alcohol;  and  15  grains  of  it  should,  at  a  temperature  of  100°,  and 
with  the  aid  of  a  little  lactic  or  muriatic  acid,  cause  90  grains  of 
boiled  and  comminuted  white  of  egg  or  chopped  meat,  to  be  dissolved 
by  half  a  fluidounce  of  water. 

Medical  Effects  and  Uses.  Dr.  Corvisart  first  suggested  the  use 
of  this  preparation,  and  employed  it  practically  as  a  remedy.  It  is 
obviously  indicated  in  all  cases  in  which  either  the  stomach  or  the 
system  at  large  is  suiFering  from  imperfect  digestion,  owing  to  defi- 
ciency either  in  the  quality  or  quantity  of  the  gastric  juice.  It  must 
be  clearly  understood  that  it  is  a  temporary  remedy,  and  that  the 
use  of  it  should  not  supersede  measures  for  the  permanent  restora- 
tion of  the  healthy  function  of  the  stomach  when  this  is  practicable. 
It  is  an  excellent  palliative  in  dyspepsia ;  often  obviating  for  a  time 
the  flatulence,  excessive  acidity,  eructations,  pains  and  distressing 
sensations,  whether  in  the  stomach,  or  by  sympathy  elsewhere,  and 
various  disturbance  of  function,  which  so  frequently  attend  that  com- 
plaint. Nausea  and  vomiting  are  sometimes  corrected  by  it;  and  it 
has  relieved  the  vomiting  of  pregnancy  after  all  other  means  had 
failed.  The  appetite  is  not  unfrequently  restored  after  having  been 
entirely  lost;  and  the  general  system,  debilitated  by  the  want  of  a 
due  supply  of  nourishment,  is  invigorated  and  in  all  respects  im- 
proved. Hence  the  remedy  has  proved  useful  in  scrofula,  jsZi^/i/s/s, 
cancerous  affections,  and  others  dependent  on  or  associated  with  a 
defective  or  depraved  nutrition.     It  may  very  properly  be  tried  in 
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all  cachectic  diseases  in  wliich  digestion  is  in  fault,  and  among  others 
in  diabetes. 

Administration.  The  dose  is  fifteen  grains,  to  be  taken  three 
times  a  day,  immediately  before  each  meal.  It  may  be  administered 
in  powder,  or  suspended  in  syrup,  or  in  a  cupful  of  soup.  A  wine 
has  been  recommended  prepared  by  mixing  two  drachms  of  pepsine, 
a  fluidounce  of  distilled  water,  two  fluidounces  of  white  wine,  three 
fluidrachms  of  officinal  alcohol,  and  an  ounce  of  sugar,  allowing  the 
mixture  to  stand  till  solution  takes  place,  and  then  filtering.  A 
tablespoonful  of  this,  containing  about  fifteen  grains  of  the  pep- 
sine, may  be  given  for  a  dose,  and  repeated  as  above.  A  few  drops 
of  lactic  or  muriatic  acid  should  be  added  to  each  dose,  when  there  is 
reason  to  think  that  there  may  be  deficiency  of  acid  in  the  stomach. 


II.   LACTIC  ACID. 
ACIDUM  LACTICUM. 

During  the  fermentation  of  milk  a  large  proportion  of  a  peculiar 
acid  is  generated,  which  from  this  circumstance  has  received  the 
name  of  lactic  acid.  This  is  separated  by  treating  sour  whey  with 
lime,  filtering  the  liquid  now  holding  tartrate  of  lime  in  solution, 
and  precipitating  with  oxalic  acid,  which  throws  down  the  lime,  leav- 
ing the  lactic  acid  still  dissolved.  The  solution,  having  been  evap- 
orated to  the  consistence  of  syrup,  is  treated  Avith  alcohol,  which 
dissolves  the  acid,  leaving  the  impurities;  and  the  lactic  acid  is  then 
obtained  by  distilling  off  the  alcohol. 

Lactic  acid  is  in  the  form  of  a  colourless  liquid,  of  a  syrupy  con- 
sistence, a  very  sour  taste,  and  the  specific  gravity  1.215. 

It  has  been  found  in  the  stomach  during  digestion,  and  is  probably 
the  acid  through  the  aid  of  which  the  fermentative  principle  of  the 
gastric  juice  is  enabled  to  eff"ect  a  solution  of  nitrogenous  articles  of 
food.  It  readily  enters  the  circulation,  and,  being  ofi'ensive  there  in 
its  uncombined  state,  is  probably  thrown  oS"  by  the  emunctories,  and 
among  others  by  the  kidneys.  Its  remedial  applications  are  depend- 
ent on  its  solvent  properties,  first  in  the  stomach  as  regards  the  food, 
and  secondly  in  the  urine  as  regards  the  phosphate  of  lime.  The 
affections  in  which  it  may  be  expected  to  be  useful  are  dyspepsia, 
with  insufficient  acid  for  the  purposes  of  digestion,  and  the  phos- 
phatic  lithiasis,  when  there  is  an  abundant  deposition  of  phosphates 
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in  the  urine.  From  half  a  fluidrachm  to  a  fluidrachm  may  be  taken 
three  times  a  day.  Allusion  has  been  made,  in  the  preceding  article, 
to  the  advantages  to  be  occasionally  derived  from  administering  it 
with  pepsine.  The  same  effects  may  probably  be  obtained,  from  the 
use,  to  a  moderate  extent,  of  sour  buttermilk  as  an  article  of  diet. 


III.  YEAST. 
FERMENTUM.  —  CEREVisiiE  Fermentum.  Lond.,  Dub. 

This  is  the  flocculent,  frothy,  semi-liquid  substance,  generated 
during  the  fermentation  of  saccharine  liquids.  For  use  it  is  obtained 
chiefly  from  brewers,  being  largely  produced  in  the  preparation  of 
malt  liquors.  It  has  a  sour  and  vinous  odour,  and  bitter  taste.  In 
composition  it  is  exceedingly  complex ;  but  it  always  contains  a  con- 
siderable proportion  of  gluten,  and,  when  examined  by  the  microscope, 
is  seen  to  abound  in  the  sporules  of  a  fungous  plant,  which  is  sup- 
posed to  play  an  essential  part  in  the  fermenting  process.  For  a 
more  particular  account  of  it,  see  the  U.  S.  Dispensatory.  Here  it 
is  considered  mainly  in  reference  to  its  property  of  exciting  fermen- 
tation in  starchy  arid  saccharine  liquids,  converting  starch  into 
sugar,  this  into  alcohol,  and  this  again  into  acetic  acid,  and  finally 
decomposing  the  acetic  acid  itself,  if  its  action  be  allowed  to  continue. 
It  is  important  to  the  student  to  understand  that  this  property  of 
yeast  is  impaired  or  destroyed  by  strong  alcohol,  the  stronger  min- 
eral acids,  and  a  boiling  temperature ;  all  of  which,  therefore,  should 
be  avoided  in  its  use.  * 

3Iedical  Effects  and  Uses.  Yeast  is  moderately  tonic  and  stimu- 
lant, probably  in  consequence  of  the  alcohol  and  the  bitter  principle  of 
hops  usually  contained  in  it.  With  a  view  to  these  properties,  it  has 
been  employed  in  typhoid  states  of  the  system.  It  has  also  been 
used  locally,  in  ill-conditioned  and  sloughing  ulcers,  to  correct  the 
fetor,  and  as  a  gentle  stimulus  to  the  debilitated  surface.  For  this 
purpose  it  is  employed  in  the  form  of  a  cataplasm,  prepared  by  mix- 
ing it  with  meal.  But  it  is  introduced  here  simply  for  its  property 
of  promoting  changes  in  starch  and  sugar,  which  may  favour  the  com- 
plete digestion  of  these  substances.  Many  years  since  it  occurred 
to  me  that  we  might  possibly  avail  ourselves  profitably  of  this  prop- 
erty in  the  treatment  of  diabetes.  It  seemed,  from  the  experiments 
of  Dr.  McGregor,  to  have  been  determined  that,  in  diabetic  patients, 
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there  was  an  abnormal  tendency  to  the  production  of  diabetic  sugar 
in  the  stomach ;  and  the  inference  seemed  fair  that  the  disease  might 
have  its  root  in  this  disorder  of  function,  and  that  the  phenomena 
might  result  from  the  absorption  of  this  saccharine  matter  into  the 
blood,  and  its  elimination  by  the  urine.  Dr.  Gray  suggested  the  use 
of  rennet  in  order  to  promote  the  conversion  of  the  gastric  sugar 
into  lactic  acid.  It  occurred  to  me  that  a  similar  end  might  possibly 
be  obtained  by  effecting  its  conversion,  through  the  agency  of  yeast, 
first  into  alcohol  and  then  into  acetic  acid;  and  another  advantage 
from  the  yeast  might  be  the  speedy  change  of  starch  into  sugar  in  the 
stomach,  so  that  it  should  not  pass  unaltered  into  the  bowels,  and 
there  be  transformed  mto  glucose,  where  there  might  not  be  forces  in 
operation  sufficient  to  effect  its  further  normal  transformation  into 
acid.  Under  these  impressions  I  made  a  trial  of  the  yeast,  and  was 
much  pleased  with  its  apparent  effects.  The  symptoms  of  the  disease 
seemed  to  be  rapidly  ameliorated  under  its  use,  even  when  the  patient 
was  allowed  a  little  farinaceous  food.  Others  tried  the  remedy,  with 
a  similar  amelioration  of  the  symptoms.  Unfortunately,  however,  the 
amendment  has  been  but  temporary;  and  I  am  unable  to  point  to  a 
single  case,  in  my  own  experience,  where  a  cure  has  been  effected  by 
the  remedy.  Nevertheless,  I  consider  it  as  a  useful  adjuvant  to  other 
remedies  in  this  disease,  and  would  recommend  a  trial  of  it  in 
all  cases  not  advancing  favourably  under  other  treatment.  The 
first  notice  of  this  use  of  the  remedy,  so  far  as  I  am  aware,  was  in  a 
communication  made  by  myself  to  the  College  of  Physicians  of 
Philadelphia,  and  published  in  their  Traiisactions  (N.  S.,  i.  390,  Dec. 
1,  1852.)  From  a  teaspoonful  to  a  tablespoonful  should  be  given 
three  times  a  day,  soon  after  each  meal. 
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ANTHELMINTICS. 

These  are  medicines  calculated  to  remove  worms  from  the  ali- 
mentary canal.     They  effect  this  object  in  several  ways. 

1.  By  the  increased  peristaltic  movement  which  they  sometimes 
excite,  they  forcibly  expel  the  worms.  But  when  these  parasites 
are  of  ordinary  health  and  vigour,  they  have  the  power  to  maintain 
their  hold  in  the  bowels,  against  any  force  which  can  be  brought 
against  them,  through  the  contractility  of  the  bowels  themselves. 
Still,  active  purgatives  often  do  bring  away  worms ;  and  we  may 
infer  that,  under  these  circumstances,  the  parasites  are  off  their 
guard,  or  debilitated. 

2.  Another  and  frequent  method  in  which  they  probably  act  is 
by  killing  the  worm.  This  they  sometimes  do  mechanically,  as  by 
the  sharp  spicula  of  cowhage,  which  have  been  shown  to  have  the 
power  of  killing  them  out  of  the  body.  Another  method  is  no  doubt 
by  poisoning  the  worms,  the  susceptibilities  of  which  are  happily  not 
the  same  as  those  of  the  body  they  inhabit ;  for  some  substances  are 
very  fatal  to  these  animals,  which  have  little  or  no  effect  on  man. 
In  the  dead  state,  the  worms,  if  in  the  stomach,  are  digested;  if  in 
the  bowels,  pass  away  with  the  feculent  matter,  or  are  subsequently 
expelled  by  purgation. 

3.  When  they  do  not  destroy,  they  probably  often  sicken  the 
worms,  and  thus  disqualifying  them  from  maintaining  their  place, 
enable  purgatives,  simultaneously  or  subsequently  given,  to  expel 
them. 

4.  Sometimes  it  is  probable  that  the  sensibilities  of  these  animals 
are  offended  by  substances  swallowed,  and  they  allow  themselves 
to  be  carried  off  by  the  movement  of  the  bowels,  as  if  to  avoid  the 
offensive  vicinity,  or  even  make  voluntary  efforts  to  escape. 

5.  Some  medicines  combine  a  true  anthelmintic  virtue  with  a  pur- 
gative property,  at  the  same  time  poisoning  or  injuring  the  worm, 
and  causing  its  expulsion ;  as  large  doses  of  the  oil  of  turpentine,  the 
bark  of  pomegranate  root,  and  koosso. 

6.  Another  anthelmintic  measure  is  to  put  the  stomach  and  bowels 
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into  a  condition  unfavourable  to  the  development  and  support  of  the 
worms,  and  thus  ultimately  destroy  them,  or  at  least  co-operate  with 
other  methods  for  their  extermination.  Though  it  is  probable  that 
some  worms  are  capable  of  living  and  flourishing  in  a  healthy  state 
of  the  alimentary  canal,  and  will  be  developed  whenever  the  germs 
find  an  entrance,  as  the  tapeworms  for  example ;  yet  there  are  others 
which  seem  to  require  for  their  support  a  morbid  state  of  the  diges- 
tive function,  and  perish  in  the  germ  when  this  condition  does  not 
exist.  We  have  no  other  means  of  accounting  for  the  almost  total 
absence  of  these  parasites  in  certain  conditions  of  the  digestive 
organs,  and  their  frequent  presence  in  others,  when  the  exposure  to 
their  cause,  so  far  as  can  be  ascertained,  is  the  same  in  both.  Thus, 
the  roundworm  is  so  frequently  found  in  all  parts  of  the  world,  that 
their  germs  must  be  widely  diffused;  and  probably  there  may  be  no 
individual,  living  beyond  a  certain  age,  into  whose  systems  they  have 
not  found  access.  Yet  in  some  they  undergo  rapid  and  vigorous 
development,  in  others  die,  or  at  least  remain  quiescent;  and,  in  the 
same  individual,  it  often  happens  that  at  one  time  circumstances 
shall  be  favourable  to  them,  and  at  others  unfavourable.  Children 
are  much  more  apt  to  be  affected  than  adults;  and  the  difference  can 
be  explained  only  upon  the  supposition,  that  there  is  a  difference  in 
the  condition  of  the  stomach  and  bowels,  in  the  former  congenial  to 
the  worms,  in  the  latter  adverse  to  them.  What  it  is  that  consti- 
tutes the  difference  is  not  certainly  known.  Some  ascribe  it  to  a 
more  abundant  production  of  mucus  in  the  one  case  than  the  other, 
serving  as  food  for  the  animals;  but  in  most  cases  any  evidence  of 
this  superabundance  is  quite  wanting,  and,  when  it  exists,  the  condi- 
tion is  probably  the  result  of  an  irritation  produced  by  the  worms, 
and  not  the  cause  of  their  development.  The  probability  is  that 
debility  of  the  digestive  process,  permitting  the  accumulation  of 
half- digested  crudities  in  the  alimentary  canal,  is  the  main  favouring 
influence ;  and  consequently  that  the  best  anthelmintic  measure  is  to 
invigorate  the  digestion,  and  thus  prevent  the  accumulation  of  this 
nutriment  for  the  parasites.  Wholesome  and  digestible  food,  exer- 
cise, a  regular  condition  of  the  bowels,  and  the  judicious  use  of  tonic 
measures,  whether  medicinal  or  otherwise,  are  probably  efficient  an- 
thelmintics under  such  circumstances,  both  aiding  in  the  extirpation 
of  the  worms  when  existing,  and  preventing  their  birth  and  growth 
when  only  in  the  egg.  The  bitters  and  chalybeates  have  probably 
acted  as  anthelmintics  in  this  way. 

It  does  not  belong  to  therapeutics  to  treat  of  the  origin,  charac- 
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ters,  and  varieties  of  worms.  These  subjects  belong  rather  to  pa- 
thology, and  have  been  treated  of  in  my  work  on  the  Practice  of 
Medicine.  I  shall  now,  therefore,  proceed  to  the  consideration  of 
the  individual  anthelmintics;  taking  it  for  granted  that  the  reader 
has  made  himself  acquainted  with  the  several  species  of  these  para- 
sites, known  to  infest  the  human  bowels. 

There  are  two  methods  of  exhibiting  anthelmintics;  one  to  give 
them  in  full  doses,  either  in  connection  with  purgative  medicines,  or 
followed  by  a  cathartic  in  a  few  hours,  should  the  anthelmintic  itself 
not  operate  on  the  bowels;  the  other,  to  administer  relatively  small 
doses,  morning  and  evening,  for  two,  three,  or  four  days,  or  longer, 
and  then  a  brisk  cathartic.  I  do  not  know  that  either  of  these 
methods  has  an  absolute  superiority;  and  one  or  the  other  may  be 
adopted,  as  may  seem  most  appropriate  in  any  particular  case.  Not 
unfrequently  the  two  plans  are  partially  conjoined ;  that  is,  the 
anthelmintic  and  purgative  are  given  together,  in  moderate  doses, 
repeated  once,  twice,  or  thrice  daily,  so  as  to  exercise  a  steady  influ- 
ence on  the  worms,  and  at  the  same  time  always  be  ready  to  expel 
them  when  they  become  sickened  or  debilitated. 


I.  PINKROOT. 

SPIGELIA.  U.S.,  Ed. 

Origin.  Though  this  anthelmintic  is  little  used  abroad,  yet,  in 
this  country,  it  stands  at  the  very  head  of  the  medicines  employed 
against  the  common  roundworm.  It  is  the  root  of  Spigelia  3Iari- 
landica  or  Carolina  pink,  a  very  pretty  herbaceous  perennial,  grow- 
ing abundantly  in  our  Southern  and  Southwestern  States. 

ProjJerties.  Pinkroot  consists  of  a  knotty  head,  and  numerous 
slender,  long,  crooked,  and  branching  radicles  or  fibres  attached 
to  it.  Its  colour  is  yellowish  or  grayish-brown,  its  smell  faint  and 
peculiar,  and  its  taste  sweetish  and  somewhat  bitter,  but  not  very 
unpleasant.  The  powder  is  grayish.  Water  and  alcohol  extract 
its  virtues.  The  active  principle  has  not  been  satisfactorily  isolated; 
though  Feneulle  obtained  from  it  a  brown,  bitter,  nauseous  matter, 
which,  when  taken  internally,  produced  some  of  the  characteristic 
effects  of  the  root. 

The  leaves  have  similar  virtues  with  the  root,  but  are  much  feebler, 
and  have  been  very  properly,  I  think,  rejected  by  our  officinal  code. 
They  were  formerly  more  used  than  at  present. 
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Remedial  Effects  and  Uses.  Though  not  employed  with  reference 
to  its  effect  on  the  system,  pinkroot  is  not  without  some  power  of 
affecting  the  functions.  Taken  somewhat  more  freely  than  is  ordi- 
narily considered  necessary  for  its  anthelmintic  effects,  it  occasion- 
ally operates  as  a  cathartic;  but  not  certainly;  so  that  it  cannot  be 
relied  on  in  this  capacity.  Another  effect  which  it  produces  in  large 
doses,  and  which  is  occasionally  seen  from  it  in  nervous  children, 
when  given  moderately  as  an  anthelmintic,  is  disturbance  of  the 
nervous  system ;  as  indicated  by  giddiness,  dimness  of  vision,  dilated 
pupil,  and  irregular  muscular  contractions,  amounting  sometimes  to 
convulsions.  Ludicrous  distortions  of  the  facial  muscles  are  often 
noticed,  and  especially  spasmodic  movements  of  the  eyelids.  Death 
in  two  instances  has  been  thought  to  proceed  from  convulsions  de- 
pendent on  this  cause  in  children;  but  the  affection  is  so  common 
from  other  causes  in  the  very  young,  even  from  the  worms  them- 
selves, that  it  would  be  extremely  difficult  to  determine,  with  cer- 
tainty, in  any  particular  case,  that  the  fatal  result  and  the  admin- 
istration of  the  medicine  were  anything  more  than  coincidences. 
Though  I  have  witnessed  some  of  these  nervous  disturbances  in 
children,  I  never  saw  an  instance  in  which  I  thought  there  was 
danger  of  life;  and,  within  the  circle  of  my  personal  observation, 
I  have  never  heard  of  such  a  case.  These  effects  on  the  nervous 
system  scarcely  ever  occur  when  the  medicine  purges;  and  hence 
the  propriety  of  the  simultaneous  administration  of  a  cathartic  with 
this  particular  vermifuge. 

Experience  has,  I  think,  abundantly  established  the  efficiency  of 
pinkroot  as  an  anthelmintic.  A  knowledge  of  this  property  of  the 
medicine  was  derived  from  the  Cherokee  Indians,  in  whose  original 
country  the  plant  grew  abundantly;  and  to  Drs.  Lining,  Gardner, 
and  Chalmers,  of  South  Carolina,  the  profession  are  indebted  for  its 
first  introduction  to  their  notice. 

Administration.  Spigelia  is  given  in  substance,  infusion,  or  fluid- 
extract.  The  dose  of  the  powder  is  for  a  child  three  or  four  years 
old  from  ten  to  twenty  grains ;  for  an  adult  one  or  two  drachms. 
When  the  medicine  is  given  in  single  doses  with  a  purgative,  the 
larger  quantity  may  be  administered;  when  in  doses  repeated  twice 
or  more  frequently  in  the  day,  the  smaller. 

Sometimes  a  full  dose  of  the  powder  is  given  at  once  with  a  pur- 
gative dose  of  calomel,  and  repeated  at  intervals  of  three  or  four 
days;  care  being  taken  in  regard  to  each  dose,  that,  if  it  do  not 
operate  in  six  or  eight  hours,  it  should  be  followed  by  a  dose  of 
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castor  oil.  For  children,  the  compound  is  conveniently  given  at 
bedtime,  and  the  oil,  if  required,  next  morning. 

Another  method  is  to  administer  a  dose  of  the  powder  morning  and 
evening  for  several  days  in  succession,  and  follow  it  by  a  brisk  cathar- 
tic, which,  in  the  cases  of  children,  may  be  a  dose  of  calomel,  in 
adults,  of  senna  tea  with  sulphate  of  magnesia. 

The  infusion  is  more  used  than  the  powder.  It  is  sometimes  given 
alone,  repeated  as  above,  and  in  like  manner  followed  by  a  purgative ; 
but  a  more  frequent  plan,  and,  I  think,  a  better,  is  to  give  it  in  con- 
junction with  senna,  according  to  a  formula  which  will  be  mentioned 
below. 

Recently  the  fluid-extract  has  come  into  extensive  use,  and,  as  it 
concentrates  the  virtues  of  the  medicine  within  a  small  bulk,  and  is 
thus  more  easily  administered,  is  generally  preferred. 

Infusion  of  Pinkroot  (Infusum  Spigeli^e,  U.S.)  is  made  in  the 
proportion  of  half  an  ounce  of  the  root  to  a  pint  of  boiling  water.  The 
dose  for  a  child,  from  two  to  four  years  old,  is  from  half  a  fluidounce 
to  a  fluidounce,  for  an  adult  from  four  to  eight  fluidounces,  morning 
and  evening.  It  is  rendered  more  efficient  by  the  addition  of  half 
an  ounce  of  senna,  and,  in  order  to  obviate  the  griping  eS'ect  of  this 
cathartic,  a  drachm  or  two  of  cardamom  or  fennel-seed,  and  an  ounce 
of  manna.  Some  add  a  little  savine ;  but,  in  view  of  the  poisonous 
character  of  that  medicine  in  overdoses,  it  would  be  best  omitted. 

Fluid  Extract  of  Pinkroot  and  Senna  (Extractum  Spigeli^ 
ET  SenNuE  Fluidum,  U.S.)  is  also  an  officinal  of  the  U.S.  Pharma- 
copoeia. Besides  spigelia  and  senna,  it  contains  sugar  and  aromatic 
oils  to  give  it  flavour  and  obviate  griping,  and  a  little  carbonate  of 
potassa,  which  answers  the  double  purpose  of  holding  a  resinous 
matter  in  solution,  and  correcting  the  action  of  senna.  It  is  an  ex- 
cellent preparation,  and  easily  administered.  The  dose  is  a  fluidrachm 
for  children,  half  a  fluidounce  for  an  adult. 


II.  WORMSEED. 

CHENOPODIUM.  U.S. 

Origin.  All  parts  of  the  Chenopodium  anthelminticum,  worm- 
seed  or  Jerusalem  oak,  abound  in  a  highly  odorous,  volatile  oil,  upon 
which  the  anthelmintic  virtues  of  the  plant  depend,  and  all,  there- 
fore, possess  more  or  less  efficacy;  but  the  fruit,  as  the  strongest 
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and  most  uniform  product,  and  that  which  keeps  best,  is  the  only 
part  officinallj  recognized.  The  plant  is  an  indigenous  perennial 
herb,  growing  in  most  parts  of  the  United  States,  but  most  abund- 
antly in  the  southern  section.  It  is  also  cultivated  for  medical 
purposes. 

Properties.  The  fruit  is  globular,  about  the  size  of  a  pin's  head 
or  smaller,  of  a  dull  greenish-yellow  or  brownish  colour  externally,  a 
strong,  peculiar,  disagreeable  odour,  and  a  bitterish,  pungent,  some- 
what aromatic  taste.  If  rubbed  between  the  fingers,  these  grains 
lose  an  exterior  coating  which  invests  them,  and  have  a  shining  black 
colour.  The  volatile  oil,  upon  which  their  efficacy  depends,  is  sepa- 
rated by  distillation.  It  is  officinal,  and  will  be  considered  below 
among  the  preparations.  The  seeds  yield  their  virtues  to  alcohol, 
but  only  in  a  slight  degree  to  water. 

The  fruit  of  Che7iopodium  amhrosioides  is  said  sometimes  to  be 
mingled  with  or  substituted  for  the  genuine.  Eut  as  we  want  evi- 
dence of  its  equal  efficiency,  the  mistake  or  fraud  should  be  guarded 
against.  The  odour  of  this  species  is  weaker  than  that  of  the  other, 
and  rather  agreeable  than  offensive. 

3Iedical  Uses.  The  effects  of  wormseed  on  the  system  are  prob- 
ably somewhat  stimulant,  especially  upon  the  nervous  centres;  but 
its  operation  has  not  been  satisfactorily  investigated.  It  is  certainly 
among  our  most  efficient  anthelmintics,  though  much  less  used  than 
spigelia,  probably  in  consequence  of  its  unpleasant  and  adhesive 
odour,  and  disagreeable  taste.  It  may  be  given  in  the  shape  of  pow- 
der or  volatile  oil. 

The  dose  of  the  powder,  for  a  child  two  or  three  years  old,  is  from 
twenty  to  forty  grains,  and  four  times  the  quantity  for  an  adult.  It 
may  be  given,  mixed  with  molasses  or  syrup  in  the  form  of  an  elec- 
tuary, in  the  morning  before  breakfast,  and  at  bedtime,  continued 
thus  for  three  or  four  days,  and  then  followed  by  a  dose  of  calomel, 
or  other  brisk  cathartic. 

Oil  of  Wormseed  (Oleum  Chexopodii,  U.S.)  is  of  a  light-yellow 
colour,  deepening  by  age,  lighter  than  water,  and  of  a  very  strong, 
diffusive,  and  permanent  odour,  which  is  the  greatest  impediment  to 
its  use.  In  over-doses,  it  is  probably  capable  of  producing  dan- 
gerous, if  not  fatal  effects.  From  four  to  eight  drops  is  the  dose 
for  a  child  from  two  to  four  years  old.  It  may  be  administered  in 
sweetened  water,  mucilage,  or  milk ;  but  should  always  be  diluted. 
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III.  AZEDARACH.  U.  S. 

This  is  the  bark  of  the  root  of  Melia  Azedarach,  pride  of  China, 
or  pride  of  India,  a  large  and  beautiful  tree,  indigenous  in  Asia,  but 
naturalized  in  the  Southern  parts  of  the  United  States,  where  it  is 
cultivated  as  an  ornament  to  the  towns  and  villages. 

Though  other  parts  of  the  plant  are  not  without  anthelmintic 
properties,  the  bark  of  the  root  is  the  most  active,  and  the  only  por- 
tion recognized  by  our  national  pharmaceutical  code.  It  has  a  bit- 
ter nauseous  taste,  and  yields  its  properties  to  boiling  water.  Being 
considered  most  efficacious  in  the  recent  state,  it  is  seldom  kept  in 
the  shops;  and,  therefore,  has  been  little  employed  in  the  Northern 
States.  But  in  the  South  it  is  considerably  esteemed,  and  has  been 
much  used  in  some  districts. 

In  relation  to  its  effects  on  the  system,  the  bark  generally  operates 
on  the  bowels  in  the  regular  doses,  and,  if  these  be  exceeded,  some- 
times proves  emetic.  It  is  said  also,  when  largely  taken,  to  produce 
narcotic  effects  similar  to  those  produced  by  spigelia.  It  is  usually 
administered  in  decoction ;  four  ounces  of  the  fresh  root  being  boiled 
with  two  pints  of  water  to  a  pint,  of  which  the  dose  for  a  child  from 
two  to  four  years  old  is  a  tablespoonful  every  two  hours  till  it  purges, 
or  night  and  morning  for  several  days,  and  then  followed  by  a 
cathartic. 


lY.  EUROPEAN  WORMSEED. 

SANTONICI  SEMEN. 

Origin  and  Properties.  This  is  the  product  of  different  species 
of  Artemisia,  growing  in  Asia  and  the  North  of  Africa.  There  are 
at  least  two  varieties,  corresponding  with  the  commercial  source 
from  which  they  are  derived ;  one  called  Aleppo,  Levant,  or  Alex- 
andria wormseed,  brought  from  the  eastern  parts  of  the  Mediter- 
ranean, and  the  other,  Barbary  wormseed,  from  the  African  coast. 
It  is  a  mistake  to  call  the  product  seeds.  It  consists  of  the  unex- 
panded  flowers,  with  the  peduncles  attached  or  separate,  and  minute 
leaves  or  fragments  of  leaves.  A  whitish  down  covering  the  Bar- 
bary wormseed  distinguishes  it  from  the  Levant,  which  has  a  greenish 
colour.  Both  have  an  aromatic  odour,  and  a  bitter,  disagreeable 
taste. 
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Active  Principle.  Though  European  wormseeJ  contains  a  vola- 
tile oil,  it  is  supposed  that  its  anthelmintic  virtues  depend  upon  a 
peculiar  principle  called  santonin.  This  is  crystallizable,  colourless, 
inodorous,  and  at  first,  on  account  of  its  insolubility,  almost  taste- 
less; but  after  a  time  it  produces  a  slightly  acrid  impression,  and 
its  alcoholic  solution  is  bitter.  It  is  nearly  insoluble  in  water,  but 
is  dissolved  by  ether  and  alcohol.  With  the  alkalies  it  forms  crys- 
tallizable salts,  and  would  seem,  therefore,  to  be  an  acid.  For  the 
mode  of  procuring  it,  see  U.  S.  Dispensatory  (11th  ed.,  p.  1506). 

Medical  Effects  and  Uses.  The  general  effects  of  this  remedy 
are  probably  those  of  a  mildly  stimulating  tonic;  but  it  is  exclusively 
for  the  sake  of  its  vermifuge  properties  that  it  is  employed.  It 
appears  to  hold  the  place  in  general  estimation  in  Europe,  which 
spigelia  holds  with  us.  At  present,  however,  the  active  principle 
santonin  is  preferred  by  many,  on  account  both  of  its  vermifuge 
energy  and  its  want  of  taste. 

From  some  careful  experiments  of  Dr.  Klichenmeister,  made  upon 
worms  placed  in  an  albuminous  liquid,  kept  constantly  at  the  tem- 
perature of  77°  F.,  it  appears  that  an  oleaginous  solution  of  san- 
tonin killed  the  roundworm  sooner  than  any  other  anthelmintic, 
even  the  most  powerful,  which  he  tried.  [Arch.  Gren.,  4e  sdr.  xxix. 
206.)  It  is  probable,  therefore,  that  this  is  one  of  the  most  effective 
of  the  anthelmintics;  but,  from  its  insolubility  in  water,  it  should 
be  administered  dissolved  in  oil.  In  over-doses,  it  seems  to  act  as 
an  acrid  poison,  causing  severe  abdominal  pains,  with  vomiting, 
purging,  cold  sweats,  and  great  prostration. 

It  is  related  of  a  family,  consisting  of  two  parents  and  several 
adult  children,  that,  after  they  had  taken,  each  one  of  them,  a 
large  dose  of  wormseed  for  the  expulsion  of  worms,  they  were 
all  affected  with  a  morbid  condition  of  vision,  in  consequence 
of  which  colours  appeared  changed  to  them;  the  red,  for  exam- 
ple, into  orange,  and  the  blue  into  green;  and  this  effect  did  not 
cease  till  the  following  day.  [Ann.  de  Therap.,  1857,  p.  234.)  Dr. 
Thos.  Bishop,  writing  from  Naples  in  reference  to  the  effects  of  san- 
tonin, states  that  he  has  found  it  a  most  efficient  remedy  for  the 
Ascaris  vermicularis,  and  that,  in  the  ordinary  dose,  it  produces  no 
other  unpleasant  effects  than  occasionally  to  cause  all  things  to  as- 
sume a  green  or  greenish-yellow  colour  for  an  hour  or  two  after  its 
administration.  {Med.  Times  and  Graz.,  July,  1856,  p.  22.)  A  change 
of  the  colour  of  the  urine,  under  the  use  of  santonin,  to  green  or 
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orange-yellow,  has  been  noticed  in  several  instances.  (Arch.  Gen., 
Oct.  1858,  p.  492.) 

The  dose  of  European  wormseed  in  substance  is  from  ten  to  thirty 
grains,  repeated  in  the  same  manner  as  spigelia.  The  average  dose 
of  santonin  for  a  child  is  one-third  of  a  grain  twice  a  day.  Three 
grains  are  said  to  have  produced  alarming  symptoms  in  a  child  four 
years  old.  From  2  to  5  grains  may  be  dissolved  in  a  fluidounce  of 
castor  oil,  and  a  teaspoonful  given  for  a  dose.  Dr.  Bishop,  referred 
to  above,  gave  from  one  to  three  grains  to  children  under  five  years 
of  age,  and  from  five  to  eight  grains  to  adults. 


V.  COWHAGE. 
MUCUNA.  U.S.,Lond.,Ud. 

This  consists  of  the  bristles  of  the  pods  of  Blucuna  pruriens  (Doli- 
chos  pruriens,  Linn.),  a  perennial  climbing  plant  of  the  West  Indies 
and  other  parts  of  intertropical  America.  The  fruit,  which  is  a  dry 
pod  shaped  like  the  italic  letter  /,  is  thickly  covered  with  short  red- 
dish-brown hairs,  which  are  are  very  hard  and  sharp  at  the  point, 
and  easily  penetrate  the  skin  when  brought  into  contact  with  it. 
I  once  accidentally  took  a  quantity  of  these  hairs  in  my  hand,  and 
suiFered  considerably  for  some  hours. 

These  spicula  are  supposed  to  possess  anthelmintic  properties,  and 
to  act  on  the  worms  mechanically,  by  wounding  them.  In  experi- 
ments made  out  of  the  body,  worms  mixed  with  them  have  seemed 
by  their  motions  to  suffer  severely,  have  died  as  from  the  effects  of 
the  injury,  and  afterwards,  examined  by  the  microscope,  have  ex- 
hibited great  numbers  of  these  little  spears  penetrating  their  bodies, 
and  sometimes  passing  through  them.  They  have  been  chiefly  em- 
ployed against  the  roundworm,  but  are  said  to  have  proved  successful 
in  all  the  varieties.  Dr.  Klichenmeister,  however,  did  not  find  them, 
in  his  experiments,  to  produce  any  effects  on  the  tapeworm.  [Duh. 
Journ.  of  Med.  Set.,  xv.  250,  from  Froriep's  Tagsherichte.)  The 
dose  of  cowage  is  not  precise.  The  ordinary  method  of  exhibition 
is  to  mix  the  hairs  scraped  from  the  pods  with  molasses  or  syrup, 
so  as  to  form  a  semi-fluid  electuary,  of  which  a  teaspoonful  may  be 
given  to  a  child  three  or  four  years  old,  and  a  tablespoonful  to  an 
adult. 
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YI.  MALE  FERN. 
riLIX  MAS.  U.S.  —  ¥iLix.i;d. 

Origin.  Aspidium  Filix  mas,  or  male  fern,  \s  a  European  plant, 
with  a  horizontal  root  or  rhizome,  from  which  numerous  fronds  or 
leaves  rise,  to  the  height  sometimes  of  three  or  four  feet.  It  has 
been  thought  to  be  also  a  native  of  the  United  States;  but  there 
seems  to  be  some  doubt  about  the  perfect  identity  of  the  two  plants, 
and  the  probability  is  that  they  are  not  of  the  same  species. 

The  root  or  rhizome,  as  taken  from  the  earth,  is  long,  cylindrical, 
and  closely  invested  with  the  remains  of  the  footstalks  of  the  fronds, 
between  which  appear  brown  silky  scales,  with  radical  fibres  emerg- 
ing. But,  as  in  the  shops,  it  is  generally  much  broken  up,  so  as  to 
exhibit  little  of  its  original  appearance  when  whole.  The  proper  rhi- 
zome is  brownish  externally,  yellowish  or  reddish-white  internally, 
of  a  faint  but  peculiar  odour,  and  a  sweetish,  astringent,  bitterish, 
and  nauseous  taste.     Water  but  imperfectly  extracts  its  virtues. 

Though  the  active  principle  has  not  been  obtained  in  a  pure  state, 
Peschier  has  made  the  important  discovery,  that  the  virtues  of  the 
medicine  reside  in  the  ethereal  extract.  This  is  a  thick,  dark  liquid, 
with  the  odour  of  the  root,  and  a  bitterish,  subacrid,  nauseous  taste, 
and  consists  of  fixed  oil,  volatile  oil,  resin,  etc.  The  male  fern  root, 
found  in  the  shops  in  this  country,  has  generally  been  so  much  dete- 
riorated by  time,  as  to  be  of  little  value;  and  the  remedy  had  fallen 
into  almost  entire  neglect,  Avhen  the  fact  was  ascertained  that  it  was 
possible  to  obtain  its  properties  in  a  concentrated  and  permanent  form. 
Now  that  we  can,  by  importation,  provide  ourselves  with  the  ethereal 
extract,  prepared  from  the  root  in  its  fresh  state  and  highest  activity, 
we  may  hope  to  realize  in  our  own  experience,  what  has  not  hitherto 
been  done,  the  great  efficacy  of  the  remedy  in  tapeworm,  established 
beyond  doubt  by  abundant  experience  in  Europe. 

Medical  Effects.  Male  fern  has  little  effect  on  the  human  system. 
It  may  be  slightly  tonic,  but  it  is  only  for  its  anthelmintic  proper- 
ties that  it  is  employed.  These  were  known  to  the  ancients,  and 
did  not  of  course  entirely  escape  the  attention  of  the  diligent  students 
of  the  old  Greek  and  Roman  medical  writers;  but  the  pi-ofession  in 
modern  times  were  generally  quite  ignorant  of  them;  so  that  the 
announcement  that  male  fern  was  the  chief  ingredient  of  Madame 
Nouffer's  famous  specific  took  them  by  surprise. '  It  is  unnecessary 
to  repeat  the  so  often  told  tale,  of  the  reputation  of  this  nostrum  in 
VOL.  II. — 57 
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the  cure  of  tapeworm,  of  the  purchase  of  the  secret  by  the  king  of 
France,  and  of  its  public  announcement  about  the  year  1775.  It 
immediately  acquired  great  reputation,  and  was  submitted  to  many 
trials,  the  general  result  of  which  has  been  favourable  to  the  eflBciency 
of  the  remedy,  though  it  not  unfrequently  fails,  and  is  certainly  not 
entitled  to  the  name  of  a  specific.  It  is  chiefly  in  the  treatment  of 
the  common  tapeworm  that  it  is  still  employed.  Dr.  Kuchenmeister 
found  the  ethereal  extract  to  destroy  the  taenia,  out  of  the  body,  in 
from  three  and  a  half  to  four  hours,  while,  under  the  action  of  castor 
oil,  the  worm  lived  eight  hours ;  so  that  it  has  undoubtedly  consider- 
able anthelmintic  virtue,  though  much  inferior,  according  to  his  ex- 
periments, to  the  oil  of  turpentine  and  koosso.  The  root  should  be 
given  in  powder  or  ethereal  extract.  The  dose  of  the  powder  is 
from  a  drachm  to  half  an  ounce,  which  may  be  administered  mixed 
with  syrup  in  the  form  of  an  electuary,  or  suspended  in  the  state  of 
liquid  mixture,  and  repeated  morning  and  night  on  an  empty  stom- 
ach, for  one,  two,  or  three  days,  and  then  followed  by  a  brisk  cathar- 
tic. The  ethereal  extract  may  be  taken  in  the  dose  of  from  fifteen 
to  twenty-five  drops,  or  about  the  same  number  of  grains,  repeated, 
and  followed  by  a  cathartic,  as  in  the  case  of  the  powder. 


YII.  POMEGRANATE  ROOT. 

GRANATI  RADICIS   CORTEX.  ZJ.aS^  — Granati  Radix. 

Lond.,  Ed. 

Origin.  The  remedy  here  referred  to  is  the  bark  of  the  root  of 
Punica  Granatum^  or  the  jyomegranate-tree,  which  is  almost  univer- 
sally diffused  throughout  tropical  regions,  and  grows  wild  in  so  many 
places,  that  botanists  have  been  unable  to  determine  with  certainty 
its  original  country.  It  is  the  product  of  the  wild  plant  which  is 
most  esteemed;  that  of  the  tree  cultivated  in  gardens  for  its  fruit, 
or  the  beauty  of  its  flowers,  being  considered  much  less  efiicacious. 

Properties.  As  found  in  our  shops,  the  bark  is  in  broken  pieces 
or  quills,  of  a  grayish  colour  on  the  outer  surface,  yellowish  on  the 
inner,  brittle  with  a  short  fracture,  inodorous  or  nearly  so,  and  of  an 
astringent  taste.  It  gives  a  yellow  colour  to  the  saliva  when  chewed. 
Nothing  has  been  discovered  which  can  claim  to  be  considered  as  its 
active  principle. 

Medical  Effects  and  Uses.     This  bark  has  some  astringent  effect 
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on  the  system,  and,  when  given  largely,  produces  nausea,  vomiting, 
and  purging.  Known  to  the  ancients  as  a  vermifuge,  it  seems  to 
have  been  quite  forgotten  in  Europe,  when  the  use  of  it  was  revived, 
in  consequence  of  favourable  accounts  brought  from  Hindostan  of  its 
successful  employment  by  the  natives  against  the  tapeworm.  It 
certainly  is  not  without  efficacy  in  this  complaint.  The  numerous 
reports  in  its  favour,  based  upon  experience,  are  sufficient  proof  of 
this  fact,  though  it  often  fails,  and  has  not  fulfilled  all  the  expecta- 
tions that  were  at  one  time  indulged.  It  takes  rank  with  the  male 
fern,  to  be  employed  in  tapeworm,  in  the  succession  of  remedies 
through  which  those  affected  with  this  malady  are  too  often  compelled 
to  pass,  before  the  effectual  one  is  found  at  last.  According  to  Dr. 
Kiichenmeister's  experiments,  before  referred  to,  it  is  much  inferior 
to  oil  of  turpentine  and  koosso,  and  about  on  a  level  with  the  male 
fern. 

The  medicine  may  be  used  in  powder  or  decoction ;  but  the  latter 
form  is  almost  always  preferred.  It  is  advised  that,  on  the  day  pre- 
vious to  its  exhibition,  the  bowels  should  be  evacuated  by  castor  oil 
and  the  patient  diet  rigidly,  so  that  the  worm  may  be  exposed  unpro- 
tected to  the  action  of  the  medicine.  Two  ounces  of  the  bark  are 
boiled  in  two  pints  of  water  to  one  pint,  of  which  a  wineglassful  may 
be  taken  every  half  hour  or  hour,  till  the  whole  has  been  swallowed, 
or  its  action  on  the  stomach  and  bowels  becomes  excessive.  Should 
the  plan  fail,  it  may  be  repeated  every  day  or  two,  as  the  patient 
may  bear  it,  either  until  the  worm  appears  in  the  evacuations,  or  the 
insufficiency  of  the  remedy  has  been  satisfactorily  determined. 


VIII.  OIL  OF  TUPENTINE. 

OLEUM  TEREBINTHINiE. 

Oil  of  turpentine  has  been  so  fully  considered  in  all  its  medici- 
nal relations,  that  nothing  more  is  necessary  here  than  to  treat  of  its 
character  as  a  vermifuge.  Until  the  introduction  of  koosso  into  use, 
this  medicine  stood  at  the  very  head  of  the  remedies  employed  against 
the  tapeworm,  and  is  still  second  only  to  that  anthelmintic.  As  a 
general  vermifuge,  it  is  among  the  most  effectual;  and  may  be  given, 
with  good  hope  of  advantage,  in  any  case  of  worms,  in  which  it  may 
not  be  contra-indicated  by  the  state  of  the  system.     In  the  round- 
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worm,  however,  it  is  probably  inferior  in  efficiency  to  several  others 
in  habitual  use,  as  spigelia,  and  American  and  European  wormseed. 

But  even  in  this  variety  of  worm,  it  seems  to  be  peculiarly  effica- 
cious, when,  as  sometimes  happens,  the  animal  finds  its  way  into  the 
stomach.  The  late  Dr.  Joseph  Klapp,  of  Philadelphia,  first,  I  be- 
lieve, called  attention  to  this  application  of  the  oil,  and  I  have  had 
occasion  to  confirm  his  observations  in  regard  to  it.  The  medicine 
here  comes  into  action  against  the  worm  with  its  full  force,  without 
having  previously  been  diminished  by  absorption,  or  impaired  in 
activity  by  dilution  in  its  passage  through  the  bowels.  It  must  not, 
however,  be  expected  that  the  worm  should  always  be  discovered  in 
the  evacuations.  If  killed  in  the  stomach,  it  would  undergo  diges- 
tion, like  any  other  dead  animal  matter. 

In  the  treatment  of  ordinary  worms,  it  may  be  used  in  moderate 
doses;  but  for  the  tapeworm,  much  larger  quantities  are  required 
than  medical  men  are  in  the  habit  of  using  for  other  purposes.  Yet 
they  seem  to  be  very  well  borne  by  the  system,  and  I  have  never 
personally  known  any  evil  effects  accrue  from  them.  For  the  phe- 
nomena resulting  from  these  large  doses,  the  reader  is  referred  to 
the  article  on  oil  of  turpentine  as  an  arterial  stimulant.  Of  its 
relative  efficiency,  independently  of  the  general  results  of  experi- 
ence, we  have  the  evidence  of  Dr.  Klichenmeister's  experiments, 
who  found  the  oil  to  destroy  the  tapeworm  in  from  an  hour  to  an 
hour  and  a  half,  while  three  hours  or  more  were  required  by  the 
ethereal  extract  of  fern,  and  the  bark  of  pomegranate  root.  [Arch. 
Cren.  4e  ser.,  xxix.  205.)  Very  often  the  worm,  or  a  part  of  it, 
comes  away  in  two  or  three  hours,  with  the  first  cathartic  operation 
of  the  oil.  If  the  first  trial  should  not  succeed,  or  should  be  partial 
only  in  its  effects,  it  may  be  repeated  in  the  course  of  a  few  days, 
with  an  increase  of  the  dose,  until  the  outside  limits  are  attained  to 
which  it  may  be  safe  to  go. 

Administration.  For  the  roundworm^  or  long  threadworm,  a 
fluidrachm  of  the  oil  may  be  given  twice  or  three  times  a  day  to  an 
adult;  from  five  to  twenty  drops  to  a  child,  according  to  its  age, 
from  one  to  six  years.  After  three  or  four  days,  a  dose  of  castor 
oil  should  be  given,  or,  in  children,  a  purgative  dose  of  calomel. 
For  the  small  threadworm,  or  seatworm,  the  oil  should  be  admin- 
istered by  enema;  at  least  two  fluidounces  being  employed  at  one 
time,  made  into  an  emulsion  with  eight  fluidounces  of  water,  by  the 
intervention  of  mucilage,  or  the  yolk  of  one  or  two  eggs.  For  the 
tapeivormy  from  half  a  fluidounce  to  two  fluidounces  should  be  given 
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at  once  bj  tlie  mouth,  followed,  if  it  do  not  act  on  the  bowels  in  two 
hours,  by  a  full  dose  of  castor  oil.  Some  recommend  the  simultaneous 
administration  of  castor  oil ;  but  I  doubt  the  expediency  of  this  plan ; 
as  the  oil  of  turpentine,  for  full  effect,  should  be  left  for  an  hour  or 
two  in  contact  with  the  worms.  It  is  affirmed  that  much  smaller 
doses  of  the  oil,  as  one  or  two  fluidrachms,  for  example,  taken  morn- 
ing and  evening  for  several  days,  has  proved  equally  effectual.  But 
the  probability  is  that,  in  these  doses,  more  inconvenience  would  be 
experienced  from  the  absorption  of  the  oil,  than  from  a  full  purga- 
tive dose  given  at  once. 

The  oil  may  be  exhibited  dropped  on  sugar,  or  in  emulsion  with 
mucilage  or  the  yolk  of  eggs  and  some  aromatic  water,  or  simply 
floating  in  water,  flavoured  or  not  as  the  patient  may  desire.  Some- 
times it  is  drank  from  the  glass,  without  dilution. 


IX.  KOOSSO. 

Origin  and  Properties.  I  adopt  this  spelling  of  the  word,  because 
it  properly  represents  the  sound.  The  medicine  consists  of  the  flow- 
ers of  Brayera  anthelmintic  a,  a  small  tree,  growing  in  the  high 
grounds  of  Abyssinia,  where  its  product  has  been  used  from  time 
immemorial  as  a  vermifuge.  The  flowers  are  imported  packed  in 
boxes.  In  mass  they  have  a  greenish-yellow  colour,  and,  though 
closely  pressed,  retain  the  shape  of  the  clusters  in  which  they  are 
taken  from  the  tree.  One  of  the  characters  of  these  clusters  is  the 
division  and  subdivision  of  the  stems  of  the  flowers  into  two  branches. 
They  have  a  fragrant  odour,  and  a  taste  slight  at  first,  but  in  the  end 
acrid  and  disagreeable.  Their  activity  probably  resides  in  an  acrid 
resinous  principle;  but  this  point  has  not  been  sufficiently  tested. 
Their  aqueous  decoction  is  not  without  efficiency,  but  is  not  equal  to 
the  medicine  in  substance.  The  decoction  in  milk  appears,  from  the 
experiments  of  Kuchenmeister,  to  be  especially  powerful.  It  killed 
the  tapeworm  out  of  the  body  in  half  an  hour;  whereas  the  ordi- 
nary decoction  required  from  an  hour  and  a  half  to  three  hours  to 
produce  the  same  effect.  {^Arcli.  Gen.  ut  supra.) 

3Iedical  Effects  and  Uses.  Koosso  has  little  effect  on  the  human 
system,  at  least  in  the  quantities  commonly  administered.  In  the 
dose  given  for  the  tapeworm,  it  usually  produces  some  uneasiness  of 
the  stomach,  more  or  less  nausea,  and  occasionally  a  cathartic  effect. 
It  has  been  equally  efficacious  in  both  kinds  of  tapeworm.     Trials 
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•with  it  have  now  been  suflScientlj  numerous  to  prove  its  extraor- 
dinary powers.  Though  noticed  by  Bruce  in  his  travels,  it  was  first 
introduced  to  public  attention  in  Europe,  by  a  treatise  published  in 
1823,  in  Paris,  by  Dr.  Brayer,  a  French  physician  who  had  been 
practising  in  Constantinople,  and  had  become  acquainted  with  the 
virtues  of  the  remedy  in  the  East.  In  Kiichenmeister's  experiments, 
it  far  exceeded  all  other  anthelmintics  in  the  rapidity  of  its  poisonous 
action  on  the  worm.  As  above  mentioned,  it  killed  the  taenia  in  half 
an  hour,  when  applied  in  the  form  of  a  decoction  in  milk.  It  has 
already  been  stated  that  oil  of  turpentine,  the  next  to  it  in  power, 
required  from  an  hour  to  an  hour  and  a  half,  and  castor  oil  required 
eight  hours.  A  singular  result  of  these  same  experiments  is,  that 
the  medicine  should  have  proved  almost  or  quite  inert  in  its  action 
on  the  roundworms.  Thus,  while  santonin  killed  the  round  worm 
in  an  hour,  koosso  did  not  produce  the  effect  under  fifteen  hours,  and 
took  rank  with  gentian,  anise,  and  camphor.   [Ibid.,  p.  206.) 

Administration.  The  ordinary  mode  of  exhibiting  koosso,  is  to 
give  the  flower  itself  in  powder.  The  dose  is  half  an  ounce  for  an 
adult,  to  be  diminished  for  children,  though  in  somewhat  less  pro- 
portion than  is  requisite,  in  relation  to  medicines  more  energetic 
than  this  in  their  action  on  the  human  system.  The  worm  probably 
requires  as  much  to  poison  it  in  a  child  as  in  an  adult ;  but,  from 
the  comparatively  small  extent  of  bowels  in  the  former,  a  larger  pro- 
portion would  come  in  contact  with  the  parasite  in  a  given  time.  To 
a  child  two  or  three  years  old  the  dose  may  be  from  one  to  two 
drachms.  The  medicine  should  be  taken  on  an  empty  stomach,  and 
the  previous  administration  of  a  cathartic  is  desirable.  The  powder 
should  be  stirred  up  in  half  a  pint  of  warm  water,  and  taken  in  two 
or  three  draughts  at  short  intervals,  to  obviate  nausea.  Should  no 
operation  take  place  upon  the  bowels  in  three  or  four  hours,  a  dose 
of  castor  oil  or  other  brisk  cathartic  should  be  given.  In  general, 
more  or  less  of  the  worm,  and  not  unfrequently  the  whole  of  it,  comes 
away  after  the  administration  of  a  single  dose.  If  not,  another  trial 
may  be  made  in  a  few  days,  and  the  dose  increased,  even  to  an  ounce 
if  found  necessary. 

X.   PUMPKIN  SEEDS. 

PEPONIS  SEMEN. 

Much  attention  has  recently  been  drawn  to  the  seeds  of  the  com- 
mon pumpkin,  Cucurbita  Pepo,  as  a  remedy  in  tapeworm.     Some- 
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thing  has  been  long  known  of  the  presumed  efficacy  of  these  seeds ; 
but  it  is  from  statements  published  in  our  own  journals  of  their  effi- 
ciency in  individual  cases,  that  they  have  recently  come  into  notice, 
whether  in  Europe  or  this  country.  The  reader  will  find  a  brief  his- 
tory of  the  remedy  in  the  third  part  of  the  eleventh  edition  of  the 
U.  S.  Dispensatory  {page  1404).  Since  the  publication  of  the  state- 
ments there  made,  other  confirmatory  evidence  has  been  adduced,  and 
a  case  has  fallen  within  my  own  knowledge,  which  had  gone  through 
a  course  of  treatment  with  all  the  most  efficient  remedies  in  tape- 
worm, koosso  alone  excepted,  with  but  partial  effect,  in  which  the 
pumpkin  seeds  proved  promptly  successful.  There  seems  little  room 
to  doubt  their  extraordinary  efficiency  ;  I  say  extraordinary,  in  con- 
sideration of  their  perfect  blandness  and  harmlessness,  so  far  as  is 
known,  in  their  action  upon  the  human  economy.  Two  ounces  are 
usually  given  for  a  dose.  Like  the  other  anthelmintics,  they  should 
be  taken  upon  an  empty  stomach ;  and  the  best  period  of  the  day  is 
the  morning,  before  breakfast.  They  may  be  administered  in  the 
form  of  an  electuary,  prepared  by  first  depriving  them  of  their  outer 
covering,  and  then  rubbing  them  into  a  paste  with  sugar  and  a  little 
water.  But  a  more  elegant  plan  is  to  form  them  into  an  emulsion, 
by  rubbing  them  thoroughly  first  with  a  little  sugar,  and  then  with 
from  eight  to  twelve  fluidounces  of  water  gradually  added.  The 
whole  quantity  should  be  taken  on  one  occasion,  but  in  successive 
draughts.  In  about  two  hours,  they  should  be  followed  by  a  full 
dose  of  castor  oil. 


XI.  CALOMEL. 

We  have  so  often  repeated  the  officinal  title  of  this  medicine,  that 
we  may  be  excused  for  adopting  here,  at  the  close,  the  simple  name 
which  preceded  all  the  others,  and  will  probably  survive  them.  There 
seems,  in  the  influence  of  mercury,  something  even  more  noxious  for 
the  lower  grades  of  animals  than  for  man.  In  Magendie's  Journal 
de  Pliysiologie  JSxperimentale  (i.  105)  is  an  account  of  experiments 
by  M.  Gaspard,  which  prove  the  extraordinary  incompatibility  of  the 
mercurial  influence  with  insect  life.  It  is  well  known  that  solutions 
of  corrosive  sublimate,  of  very  moderate  strength,  are  among  the 
most  efiective  poisons  for  the  animals  that  infest  the  exterior  of  the 
body.  The  biniodide  of  mercury  is  said  to  be  still  more  effectual. 
It  seems  also  that  they  are  equally  poisonous  to  the  parasites  of  the 
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interior,  wlien  they  can  be  brought  into  contact  with  them.  Klichen- 
meister  found  tbe  roundworm  to  be  killed  by  corrosive  sublimate  in 
from  one  to  two  hours.  But  the  difficulty  is  to  bring  these  soluble 
salts  of  mercury  into  contact  with  the  worms  in  the  small  intestines, 
without  administering  them  so  largely  as  to  be  hazardous  to  the 
patient.  The  same  is  not  the  case  exactly  with  the  threadworm,  upon 
which  they  can  be  brought  to  bear  directly.  Trousseau  and  Pidoux 
have  found  injections  of  the  biniodide  and  bichloride  of  mercury 
extremely  effective  in  ascarides  of  the  rectum.  To  an  adult  they 
administer,  two  or  three  days  successively,  an  enema  consisting  of  a 
quart  of  water,  in  which  five  centigrammes  (about  three-fourths  of  a 
grain)  of  the  biniodide  are  dissolved,  by  means  of  one-tenth  of  iodide 
of  potassium,  or  they  use  the  same  quantity  of  corrosive  sublimate 
without  such  addition.  To  children  only  one  fourth  or  one-fifth  of 
this  quantity  is  given.  They  have  rarely  failed  of  success.  They 
advise  the  repetition  of  the  remedy  a  fortnight  afterwards,  and 
another  repetition  at  the  end  of  four  or  five  weeks.  [Trait,  de 
Therap.,  etc.,  4e  4d.,  i.  209.) 

Calomel  has  long  enjoyed  great  reputation  as  an  anthelmintic 
against  the  roundworm;  and  it  is  certainly  among  the  most  effica- 
cious. On  the  tapeworm  it  produces  little  effect.  It  is  possible 
that,  as  slowly  dissolved  through  the  agency  of  the  chlorides  in  the 
bowels,  it  may  act  on  the  worm  directly  with  a  poisonous  influence; 
but  it  has  probably  also  another  mode  of  action.  Every  physician 
must  have  noticed  that,  in  attacks  of  bilious  vomiting  and  purging,  or 
of  bilious  diarrhoea  alone,  roundworms,  if  existing  in  the  bowels, 
are  apt  to  be  evacuated.  It  is  probable  that  they  are  poisoned,  or 
rendered  uncomfortable  and  debilitated,  by  the  same  irritant  influence 
of  the  morbid  bile  which  causes  spasm  of  the  stomach  and  bowels, 
with  cholera  or  diarrhoea,  in  man.  Now  calomel  is  characterized  by 
the  abundance  of  the  bilious  discharges  which  it  provokes,  and  these, 
too,  not  unfrequently  of  a  highly  irritant  character.  It  is  probable, 
therefore,  that  it  acts  as  a  vermifuge  mainly  through  the  acrid  bile, 
the  production  of  which  it  stimulates.  Adding  this  effect  to  its  poi- 
sonous action  as  a  mercurial,  and  its  purgative  operation,  we  can  well 
understand  how  the  medicine  should  have  obtained  the  reputation  it 
has  long  possessed  in  this  respect. 

Calomel  is  given  as  an  anthelmintic  in  the  ordinary  purgative 
doses.  (See  vol.  ii.  p.  554.)  It  is  most  conveniently  administered  at 
bedtime,  and  followed  by  a  dose  of  castor  oil  in  the  morning,  so  as 
to  insure  its  action  on  the  bowels.    It  is  peculiarly  adapted  to  infan- 
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tile  cases,  and  may  ■with  great  propriety  be  given  with  spigelia,  or 
any  other  ordinary  vermifuge. 


The  above  list  of  anthelmintics  includes  the  most  effective  reme- 
dies belonging  to  this  class;  but  it  might  be  greatly  extended;  for 
there  is  a  very  large  number  of  substances,  possessed  of  more  or  less 
vermifuge  power,  which  have  been  and  still  are  occasionally  used. 
Among  these  may  be  particularized  olive  oil,  castor  oil,  crotoii  oil, 
black  hellebore,  gamboge,  colocynth,  scammony,  and  cevadilla,  belong- 
ing to  the  cathartics;  quassia,  wormivood,  and  tansy,  to  the  tonics; 
assafetida,  valerian,  and  garlic,  to  the  nervous  stimulants ;  camphor, 
to  the  cerebral  stimulants;  tobacco  and  peach  leaves  to  the  nervous 
sedatives ;  creasote  and  petroleum  to  the  stimulating  diuretics ;  and 
rue,  savine,  and  our  native  Juniperus  Virginiana,  to  the  emmena- 
gogues.  Among  mineral  substances,  the  powder  of  tin  and  iron 
filings,  which  act  mechanically,  and  lime-water,  common  salt,  tartar 
emetic,  sulphate  of  iron,  and  arsenious  acid,  which  are  supposed  to 
poison  the  worms,  may  also  be  added  to  the  catalogue.  Almost  all 
of  these  have  been  treated  of  in  different  parts  of  this  work,  and 
their  supposed  anthelmintic  virtues  incidentally  referred  to. 

Under  the  name  of  kameela  or  reroo,  a  medicine  was  a  few  years 
since  brought  to  the  notice  of  the  Western  world  from  India,  where 
it  was  in  use  as  a  powerful  vermifuge,  being  considered  especially 
eflBcacious  in  tapeworm.  It  is  obtained  from  a  euphorbiaceous 
plant  called  Rottlera  tinctoria,  and  consists  of  a  powder  mixed  with 
hairy  spicula  brushed  off  from  the  outer  surface  of  the  fruit.  It  is 
of  a  dark-reddish  colour  and  peculiar  heavy  odour,  and  when  swal- 
lowed operates  as  a  cathartic,  and  in  large  doses  as  an  emetic.  The 
reports  in  its  favour,  made  by  the  British  army  surgeons  in  India, 
have  in  some  degree  been  confirmed  by  the  experience  of  physicians 
in  England;  but  it  has  scarcely  yet  come  into  such  extensive  use,  or 
acquired  a  reputation  so  well  established,  as  to  merit  a  place  among 
our  standard  remedies.  Some  doubts  have  existed  whether  it  simply 
expels,  or  positively  kills  the  Avorm ;  but  the  weight  of  testimony  is 
in  favour  of  the  latter  mode  of  action.  It  is  used  extensively  as  a 
remedy  against  the  tapeworm.  From  one  to  four  drachms  of  the  pow- 
der may  be  given  to  an  adult;  or  a  tincture  may  be  prepared  with 
four  ounces  of  the  powder  to  a  pint  of  alcohol,  and  given  in  the  dose 
of  from  one  to  four  fluidrachms. 
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With  these  observations  on  anthelmintics  I  close  the  treatise.  It 
does  not  pretend  to  be  a  complete  history  of  all  that  is  known,  or 
has  been  written  on  the  subjects  of  therapeutics  and  pharmacology. 
My  aim  has  been  to  include  in  it  whatever  is  directly  and  practically 
important  to  the  physician;  and  to  the  accuracy  of  the  great  mass 
of  facts  stated,  where  no  reference  is  made  to  authority,  I  can 
bear  testimony  from  my  own  observation  and  experience.  How  far 
I  have  succeeded  in  my  aim,  the  judicious  reader  will  be  best  able  to 
determine.  If  the  work  should  prove  useful  in  proportion  to  the 
labour  it  has,  in  various  ways,  cost  me,  it  will  more  than  accomplish 
all  my  expectations.* 

*  Hypodermic  Method  of  administering  Medicines.  This  was  treated  of  in  the  first 
part  of  the  work  (i.  82  and  776) ;  but  since  the  observations  there  made  were 
printed,  I  have  seen  an  account,  by  Mr.  Charles  Hunter,  in  the  Medical  Times  and 
Gazette  (Oct.  8,  1859,  p.  354),  of  the  instrument  employed  for  the  purpose,  with 
rules  for  its  use,  of  which,  as  the  method  is  new  in  this  country,  I  present  the 
following  abstract.  The  instrument  is  a  small  syringe,  with  a  glass  barrel  and 
silver  fittings,  the  piston  of  which  is  worked  by  means  of  a  screw,  each  half  turn  of 
Thich  expels  half  a  minim.  The  pipe,  which  is  attached  by  a  screw,  is  of  silver, 
with  a  hardened  gold  point,  as  sharp  as  a  needle,  and  an  opening  on  one  side,  near 
the  point,  through  which  the  liquid  is  expelled.  No  incision  or  perforation  is  re- 
quired, other  than  that  made  by  the  sharp  point  of  the  pipe,  which  is  not  more  pain- 
ful than  the  prick  of  a  needle.  The  liquid  to  be  injected  having  been  introduced 
into  the  instrument,  the  skin  is  made  tense,  and  the  point  inserted  by  a  quick  move- 
ment perpendicularly  through  the  skin,  after  which  any  direction  may  be  given  to  it 
that  may  be  deemed  desirable.  Then  the  required  number  of  minims  is  injected 
by  as  many  turns  of  the  screw;  so  that  the  dose  may  be  regulated  with  the  utmost 
exactness.  After  this  the  instrument  is  withdrawn,  and,  to  prevent  the  escape  of 
the  liquid,  the  perforation  is  covered  with  a  small  piece  of  adhesive  plaster,  pre- 
viously warmed  for  the  purpose.  Mr.  Hunter  thinks  it  advisable,  as  a  general  rule, 
to  use  a  strong  solution,  so  that  the  required  dose  may  be  thrown  in  by  three  or  four 
turns  of  the  piston.  The  whole  process  need  not  consume  more  than  half  a  minute. 
It  is  very  important  to  attend  carefully  to  the  operation;  as,  when  the  solution  is  very* 
strong,  a  few  turns  of  the  piston  too  many  may  produce  serious  results.  Mr.  Hun- 
ter recomjnends  that  not  more  than  half  the  full  ordinary  dose  of  a  narcotic  medi- 
cine for  a  man,  nor  more  than  a  third  of  it  for  a  woman,  should  be  injected  at  first; 
as  the  medicine  operates  rapidly,  and  with  the  entire  force  of  the  quantity  intro- 
duced, the  whole  being  absorbed. 

Errata.  I  take  advantage  of  this  opportunity  to  request  the  reader  to  correct  a 
few  errors  of  inadvertence  or  omission  in  the  work.  In  page  119  of  the  first  vol- 
ume, for  "QuERCus  iNFECTORiA,"  given  as  the  officinal  synonyme  of  ''Black  Oak 
Bark,"  read  Quercus  ti.nctoria.  In  page  602  of  the  same  volume,  supply  Moschus 
moschiferus,  as  the  scientific  name  of  the  animal  from  which  musk  is  obtained;  and  in 
page  443  of  the  second  volume,  the  name  Cephaelis  Ipecacuanha,  as  that  of  the  plant 
which  produces  ipecacuanha.   [Note  to  the  second  edition.) 


INDEX. 


# 


INDEX. 


Abies  balsamea 
Abies  Canadensis 
Abies  excelsa 
Abies  picea 
Absinthium 
Absorbents 

Absorption,  changes  after 
Absorption,  circumstances  affect- 
ing 
Absorption  of  medicines 
Abstinence 
Acacia 

Acacia  Arabica 
Acacia  catechu 
Acacia  vera 
Aceta 

Acetate  of  ammonia,  solution  of 
Acetate  of  iron 
Acetate  of  lead 
Acetate  of  morphia 
Acetate  of  potassa 
Acetate  of  zinc 
Acetated  tincture  of  opium 
Acetic  acid 
Acetic  acid,  diluted 
Acetic  extract  of  colchicum 
Acetum 

Acetum  destillatum 
Acetum  opii 
Acid,  acetic 
Acid,  arsenious 
Acid,  chromic 
Acid,  citric 

Acid,  diluted  hydrocyanic 
Acid,  gallic 
Acid,  hydrocyanic 
Acid,  hydrosulphuric 
Acid,  lactic 
Acid,  muriatic 
Acid  nitrate  of  mercury 
Acid,  nitric 
Acid,  nitromuriatic 
Acid,  phosphoric 
Acid,  prussic 
Acid,  sulphuric 
Acid,  sulphurous 
.Acid,  tannic 
Acid,  tartaric 
Acid,  valerianic 
Acids,  mineral 
Acids,  vegetable 
Acidum  aceticum 


327, 


i.  377,  11. 
ii. 
i.  371,  ii. 
i. 
i. 
ii. 
i.  361,  ii. 


612 
759 
758 
758 
314 
878 
13 

10 
6 

46 
813 
813 
124 
813 

60 
653 
474 
156 
777 
606 
425 
772 

98 
100 
408 

98 

99 

773 

,  98 

793 

806 

93 
187 
117 
176 
389 
885 
805 
802 
805 
379 
385 
176 
804 
387 
113 
102 
621 
301 

92 

98 


Acidum  aceticum  dilutum  ii.  100 

Acidum  arseniosum  ii.  327,  793 

Acidum  benzoicum  ii.  678 

Acidum  chromicum  ii.  806 

Acidum  citricum  ii.    93 

Acidum  gallicum  i.  117 

Acidum  hydrochloricum  i.  377 

Acidum  hydrocyanicum  ii.  176,  187 

Acidum  hydrocyanicum  dilutum    ii.  187 
Acidum  hydrosulphuricum  ii.  389 

Acidum  lacticum  ii.  885 

Acidum  muriaticum  i.  377,  ii.  805 

Acidum  muriaticum  dilutum  i.  379  ■ 

Acidum  nitricum  i.  371,  ii.  805 

Acidum  nitricum  dilutum  i.  376 

Acidum  nitromuriaticum  i.  379 

Acidum  phosphoricum  i.  385 

Acidum  pyroligneum  ii.    99 

Acidum  sulphuricum  i.  361,  ii.  804 

Acidum  sulphuricum  aromaticum   i.  370 
Acidum  sulphuricum  dilutum  i.  369 

Acidum  sulphurosura  ii.  387 

Acidum  tannicum  i.  113 

Acidum  tartaricum  ii.  102 

Aconite  ii.  139 

Aconitia  ii.  151 

Aconitina  ii.  151 

Aconitum  ii.  139 

Aconitum  napellus  ii.  139 

Acorus  calamus  i.  359 

Acrids,  as  rubefacients  ii.  763 

Active  exercise  i.  188 

Active  exercise,  modes  of  i.  191 

Actual  cautery  ii.  775 

Acupuncture  ii.  7-50 

Acupuncture,  electrical  i.  531 

Adeps  ii.  844 

Adhesive  plaster  i.  175,  ii.  848 

Aeriform  state  of  medicines  i.    67 

^•Ether,  sulphuricus  i.  687 

Affusion  i.     73 

Agathotes  chirayta  i.  225 

Age,  as  a  modifying  influence  i.    35 

Age,  influence  of,  on  the  do?e  i.     35 

Alcohol  i.  650 

Alcohol,  appearances  after  death 

from  i.  662 

Alcohol  dilutum  i.  687 

Alcohol,  effects  of  i.  651 

Alcohol,  mode  of  operating  i.  665 

Alcohol,  poisoning  by  i.  655 

Alcohol,  therapeutic  application  of  i.  669 
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Alcohol,  U.  S. 

687 

Ammoniae  carbonas      i.  570, 

ii. 

766, 

873 

Alcoholic  poisoning,  acute 

655 

Ammoniae  hydrochloras 

ii. 

374 

Alcoholic  poisoning,  chronic 

657 

Ammoniae  murias 

ii. 

374 

Alcoholismus  chronicus 

661 

Ammoniae  sesquicarbonas 

570 

Ale 

682 

Ammonise  valerianas 

622 

Alexandria  senna 

ii. 

514 

Ammoniated  copper 

417 

Alimentary  canal,   as   a   part 

to 

Ammoniated  iron 

480 

which  medicines  are  applied    i. 

67 

Ammoniated  mercury 

ii. 

303 

Alkalies,  as  dynamic  agents 

ii. 

860 

Ammonio-chloride  of  iron 

480 

Allium                          i.  623, 

ii. 

635, 

673 

Amorphous  quinia 

i. 

238*, 

284 

Allium  cepa 

i. 

627 

Amygdala  amara 

ii. 

184 

Allium  porrum 

i. 

627 

Amygdala  dulcis 

ii. 

833 

Allium  sativum 

i. 

623 

Amygdalin                               i. 

295,  ii. 

186 

Allspice 

i. 

337 

Amygdalus  communis 

184 

Almond  emulsion 

ii. 

834 

Amygdalus  Persica 

184 

Almond  oil 

ii. 

843 

Amylaceous  demulcents 

827 

Almonds,  bittei' 

ii. 

184 

Amyli  iodidum 

358 

Almonds,  sweet 

ii. 

833 

Amylum 

828 

Aloe 

ii. 

505 

Anacyclus  pyrethrum 

721 

Aloe  hepatica 

ii. 

506 

Angustura  bark 

310 

Aloe  Indica 

ii. 

506 

Angustura  bark,  false 

312 

Aloe  socotriaa 

ii. 

505, 

506 

Anhydrous  sesquioxide  of  iron 

453 

Aloe  spicata 

ii. 

505, 

506 

Animal  charcoal 

879 

Aloe  vulgaris 

ii. 

505, 

507 

Animal  magnetism 

173 

Aloes 

ii. 

505 

Anise 

342 

Aloes,  as  emmenagogue 

ii. 

695 

Anisum 

842 

Aloes,  enema  of 

ii. 

575 

Anisum  stellatum 

343 

Aloes,  preparations  of 

ii. 

512 

Antacids 

856 

Aloin 

ii. 

508 

Anthelmintics 

888 

Alteration,  as  a  therapeutic 

pro- 

Anthemis 

298 

cess 

i. 

56 

Anthemis  nobilis 

298 

Alteratives 

ii. 

283 

Anthemis  pyrethrum 

721 

Althaea 

ii. 

820, 

839 

Antihectic  myrrh  mixture 

461 

Althaea  officinalis 

ii. 

820 

Antimonial  ointment 

769 

Alum 

i. 

136 

Antimonial  powder 

81 

Alum,  as  emetic 

ii. 

462 

Antimonial  wine 

76 

Alum,  dried 

ii. 

803 

Antimonial  wine,  as  emetic 

458 

Alumen 

i. 

136 

Antimonii  et  potassae  tartras 

55, 

Alumen  exsiccatum 

ii. 

803 

455,  645, 

664*, 

767 

Alumen  ustum 

ii. 

803 

Antimonii  oxidum 

80 

Alum-root 

i. 

136 

Antimonii  oxysvilphuretum 

77 

Amber,  rectified  oil  of 

i. 

637 

Antimonii  potassio-tartras 

ii 

.  55,' 

455 

American  centaury 

i. 

226 

Antimonii  sulphuretum  aureura 

77 

American  columbo 

i. 

227 

Antimonii  sulphuretum   praecipi- 

American  hellebore 

ii. 

152 

tatum 

77 

American  ipecacuanha 

ii. 

448, 

451 

Antimonii  tartarizati  liquor 

76 

American  pennyroyal 

i. 

349 

Antimonium 

54 

American  senna 

ii. 

519 

Antimonium  tartarizatum 

ii 

.  55^ 

455 

American  turpentine 

ii. 

611 

Antimony 

ii. 

54 

Amido-chloride  of  mercury 

ii. 

303 

Antimony  and  potassa,  tartrate  of 

Ammonia,  aromatic  spirit  of 

ii 

55, 

455 

i. 

57 

8,  ii. 

872 

Antimony,  golden  sulphur  of 

78 

Ammonia,  carbonate  of 

570 

Antimony,  oxide  of 

80 

Ammonia,  liniment  of 

ii. 

765 

Antimony,  oxysulphuret  of 

77 

Ammonia,  preparations  of 

ii. 

871 

Antimony,  precipitated  sulphuret 

Ammonia,  solution  of  i.  577, 

ii. 

765, 

871 

of     . 

ii. 

77 

Ammonia,  spirit  of               i. 

577,  ii. 

872 

Antiphlogistic  diet 

ii. 

47 

Ammonia,  stronger  solution  of 

ii. 

744 

Antispasmodics 

i. 

585 

Ammonia,  valerianate  of 

i. 

622 

Apium  petroselinum 

ii. 

597 

Ammoniac                              i. 

617,  ii. 

671 

Apocynum  androsaemifolium 

ii. 

455 

Ammoniacum                         i. 

Gl 

7,  ii. 

671 

Apocynum  cannabinum 

ii. 

455, 

602 

Ammonias  acetatis  aqua 

ii. 

653 

Application  of  medicines 

i. 

43 

Ammonise  aqua            i.  577, 

ii. 

765, 

871 

Application  of  medicines,  modes  of  i. 

67 

Ammonias  aqua  fortior 

ii. 

744 

Aqua  acidi  carbonici 

i. 

387 

INDEX. 
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Aqua  ammonire  i.  577 

Aqua  amygdalte  amarte  ii.  185 

Aqua  calcis  ii.  873 

Aqua  camplioroo  i.  715 

Aqua  fortis  i.  371 

Aqua  lauro-cerasi  ii.  187 

Aqua  phagediBnica  ii.  293 

Aqua  picis  liquidse  ii.  619 

Aqua  regia  i.  379 

Arctostaphylos  uva  ursi  i.  131 

Ardent,  spirits  i.  684 

Argenii  chloridum  i.  409 

Argenti  iodidum  i.  409 

Argenti  niti-as  i.  396,  ii.  783,  851 

Argenti  nitras  fusus  ii.  783 

Argenti  oxidum  i.  408 

Argent um  i.  396 

Argent  um  vivum  ii.  236 

Aristolocliia  reticulata  i.  305 

Aristolochia  serpentaria  i.  305 

Armoracia  ii.  634 

Aromatic  cataplasm  ii.  763 

Aromatic  confection  i.  325 

Aromatic  powder  i.  32-5,  ii.  723 

Aromatic  spirit  of  ammonia  i.  578,  ii.  872 
Aromatic  sulphuric  acid  i.  370 

Aromatics  i.  316 

Aromatics,  as  rubefacients  ii.  702 

Arrow-root  ii.  828 

Arsenates  of  potassa,  soda,  etc.  ii.  330 
Arsenic  ii.  310 

Arsenic,  poisonous  effects  of  ii.  313 

Arsenic,  preparations  of  ii.  326 

Arsenic,  therapeutic  application  of  ii.  319 
Arsenical  solution  ii.  328 

Arsenici  et  hydrargyri  hydrioda- 

tis  liquor  ii.  329 

Arsenicum  ii.  310 

Arsenicum  album  ii.  327,  793 

Arsenious  acid  ii.  327 

Arsenious  acid,  as  escharotic  ii.  798 

Arsenite  of  potassa,  solution  of  ii.  328 
Artemisia  absinthium  i.  314 

Arterial  sedatives  ii.    53 

Arterial  stimulants  i.  87,  555 

Arterial  stimulation,  as  diuretic  ii.  581 
Artificial  respiration,  produced  by 

electricity  i.  546 

Artificial  somnambulism  ii.  173 

Asagroea  officinalis  ii.  160 

Asarabacca  ii.  455,  744 

Asarum  i.  360 

Asaruni  Canadense  i.  860 

Asarum  Europseum  ii.  724 

Asarum  Europseum,  as  emetic  ii.  455 
Asli  bark  i.  233 

Asparagus  officinalis  ii.  602 

Aspidium  filix  mas  •  ii.  897 

Assafetida  i.  610 

Assafetida,  as  expectorant  ii.  672 

Assafetida  enema  ii.  576 

Assafoetida  i.  610,  ii.  672 

Astragalus  vera  ii.  815 


Astringent  solution  of  sulphate  of 

iron  i.  465 

Astringents  i.    95 

Atropa  belladonna  i.  796 


Alropia 
Aurantii  cortex 
Auripigmentum 
Avente  farina 
Avens,  water 
Axungia 
Azedarach 

Balm 

Balm  of  Gilead  tree 

Balsam  of  fir 

Balsam  of  Peru 

Balsam  of  Tolu 

Balsamodendron  myrrha 

Balsamum  Canadense 

Balsamum  Peruvianum 

Balsamum  Tolutanum 

Bang 

Barbadoes  aloes 

Bark  of  sassafras  root 

Barley,  pearl 

Bai-ley  sugar 

Barley  water 

Barosma  crenata,  etc. 

Basilicon  ointment 

Baths 

Baths,  local 

Bean  of  St.  Ignatius 

Bearberry 

Beer 

Beeswax 

Belladonna 

Benne  leaves 

Benzoic  acid 

Benzoin 

Benzoinum 

Benzyle 

Berberin 

Berberis  vulgaris 

Biborate  of  soda 

Bicarbonate  of  potassa 

Bicarbonate  of  potassa,  as  diuretic 

Bicarbonate  of  soda 

Bicarbonate  of  soda,  as  diuretic 

Bichloride  of  mercury 

Biniodide  of  mercury 

Bismuth 

Bismuth,  subnitrate  of 

Bismuthi  subnitras 

Bismuthum 

Bismuthum  album 

Bistort 

Bisulphate  of  quinia 

Bisulphuret  of  mercury 

Bitartrate  of  potassa,  as  cathartic  : 

Bitartrate  of  potassa,  as  diuretic  : 

Bitter  almond  water 

Bitter  almonds 

Bitter  almonds,  oil  of 


i.  814 
i.  321 

ii.  327 
ii.  839 
i.  135 

ii.  844 
ii.  894 

i  352 
i.  612 
ii.  612 
ii.  676 
ii.  674 
i.  307 
ii.  612 
ii.  676 
ii.  674 
i.  782 
ii.  506 
ii.  420 
ii.  830 
ii.  821 
ii  831 
ii.  627 
ii.  762 
i.  72 
ii.  20 
i.  823 
i.  131 
i.  682 
ii.  840 
i.  790 
ii.  820 
ii.  678 
ii.  677 
ii.  677 
ii.  679 
i.  228 
i.  228 
ii.  869 
ii.  865 
ii.  607 
Ii.  868 
i.  608 
i.  298 
i.  306 
i.  431 
i.  431 
i.  431 
i.  431 
i.  431 
i.  136 
i.  280 
i.  308 
i.  534 
i.  603 
i.  185 
i.  184 
1.  185 
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Bitter  cucumber  ii. 

Bitters,  ett'ects  of,  on  the  system      i. 

Bitters,  peculiar  i. 

Bitters,  pure  i. 

Bitters,  simple  i. 

Bitters,  therapeutic  application  of  i. 

Bittersweet  ii. 

Black  drop  i. 

Black  hellebore  ii. 

Black  hellebore,  as  emmenagogue  ii. 

Black  mustard  seed  ii. 

Black  oxide  of  iron  i. 

Black  oxide  of  mercury  ii. 

Black  pepper  i. 

Black  snakeroot  ii. 

Black  sulphuret  of  mercury  ii. 

Blackberry'  root  i. 

Black- oak  bark  i. 

Bleeding,  efl'ects  of  ii. 

Bleeding,  local  ii. 

Bleeding,  modes  of  ii. 

Bleeding,  therapeutic  application 

of  ii. 

Blistering  plaster  ii. 

Blisters  ii. 

Blisters,  treatment  of  ii. 

Blood,  transfusion  of,  as  a  tonic      i. 

Bloodroot  ii. 

Blood-vessels,  as  a   seat  for  the 

application  of  medicines  i. 

Blue  pills  ii. 

Blue  vitriol  i. 

Blue  vitriol,  as  emetic  ii. 

Blue  vitriol,  as  escharotic  ii. 

Boluses  i. 

Boneset  i. 

Borate  of  soda  ii. 

Borax  ii.  718, 

Botanical  aifinities,  as  a  means  of 
estimating  the  effects  of  me- 
dicines i. 

Botany  Bay  kino  i. 

Bran,  as  demulcent  ii. 

Bran,  as  laxative  ii. 

Brandy  i. 

Brayera  anthelmintica  ii. 

Bread  and  milk  poultice  ii. 

Brimstone  ii. 

Broom  ii. 

Brown  sugar  ii. 

Brucia  i. 

Buchu  ii. 

Burgundy  pitch  ii, 

Burnt  alum  ii. 

Butea  frondosa,  concrete  juice  of  i. 

Butea  gum  i, 

Butter,  melted,  as  laxative  ii, 

Butter-cup  ii, 

Butternut  ii. 


558 
217 
2S1 
217 
217 
218 
422 
773 
560 
697 
751 
451 
290 
331 
166 
309 
130 
119 
26 
33 
31 

37 
735 
727 
739 
201 
449 

81 
285 
414 
460 

792 
61 
301 
869 
869 


29 
123 
834 
479 
684 
901 
838 
382 
594 
480 
846 
627 
758 
803 
123 
123 
495 
764 
504 


Caffgea  Arabica 

Caffein 

Caffein,  citrate  of 

Cahinca 


i.  627 
i.  627 
i.  636 
ii.  602 


Calamina  i.  427 
Calamina  prjjeparata  i.  427 
Calamine  i.  427 
Calamine,  prepared  i.  427 
Calamus  i.  359 
Calcined  magnesia  ii.  487 
Calcis  carbonas  ii.  875 
Calcis  carbonas  prcecipitatus  ii.  875 
Calcis  muriatis  solutio  ii.  368 
Calisaya  bark  i.  233 
Calomel  ii.  293 
Calomel,  as  anthelmintic  ii.  903 
Calomel,  as  purgative  ii.  543 
Calomelas  ii.  293,  543 
Calumba  i.  227 
Calx  chlorinata  ii.  365 
Cambogia  ii.  563 
Camjjhor  i.  703 
Camphor  liniment  i.  716 
Camphor  water  i.  715 
Camphora  i.  703 
Camphora  officinarum  i.  703 
Camphorated  soap  liniment  i.  717 
Camphorated  tincture  of  opium  i.  771 
Camphorated  tincture  of  soap  i.  716 
Canada  balsam  ii.  612 
Canada  fleabane  ii.  600 
Canada  pitch  ii.  759 
Canada  snakeroot  i.  360 
Canada  turpentine  ii.  612 
Canella  i.  326 
Canella  alba  i.  326 
Canna  ii.  829 
Canna  coccinea  ii.  829 
Cannabis  Indica  i.  782 
Cannabis  sativa  i.  782 
Cantharidal  collodion  ii.  742 
Cantharides  ii.  733 
Cantharides,  as  diuretic  ii.  630 
Cantharides,  as  emmenagogue  ii.  698 
Cantharides,  cerate  of  ii.  735 
Cantharides,  liniment  of  ii.  743 
Cantharides,  ointment  of  ii.  743 
Cantharides,  tincture  of  ii.  744 
Cantliaridin  ii.  734 
Canlharis  ii.  630,  698,  733 
Cantharis  vesicatoria  ii.  733 
Caoutchouc  ii.  850 
Cape  aloes  ii.  505 
Capsicin  i.  557 
Capsicum  i.  556,  ii.  756 
Capsicum  annuum  i.  556 
Capsicum,  as  rubefacient  ii.  756 
Capsicum  frutescens  i.  556 
Caracas  kino  i.  122 
Caramel  ii.  821 
Caraway  i.  341 
Carbo  ii.  878 
Carbo  animalis  ii.  878 
Carbo  ligni  ii.  879 
Carbonate  of  ammonia  i.  570 
Carbonate  of  ammonia,  as  antacid  ii.  873 
Carbonate  of  ammonia,  as  rube- 
facient ii.  766 
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Carbonate  of  iron,  pills  of 

458 

Carbonate  of  lead 

171 

Carbonate  of  lime 

ii. 

875 

Carbonate  of  magnesia,  as  antacid  ii. 

877 

Carbonate  of  magnesia,  as 

laxa- 

tive 

ii. 

485 

Carbonate  of  potassa 

ii. 

863 

Carbonate  of  potassa,  as  diu 

ret 

c   ii. 

()07 

Carbonate  of  soda 

ii. 

806 

Carbonate  of  soda,  as  diuret 

ic 

ii. 

G08 

Carbonate  of  zinc,  precipitated 

i. 

426 

Carbonic  acid  gas 

i. 

391 

Carbonic  acid  water 

i. 

387 

Cardamom 

i. 

338 

Cardamomum 

i. 

338 

Carolina  pink 

ii. 

890 

Carota 

ii. 

601 

Carrageen 

ii. 

832 

Carrageenin 

ii. 

833 

Carrot  root,  as  emollient 

ii. 

839 

Carrot  seed 

ii. 

601 

Carthagena  barks 

i. 

234 

Carui 

i. 

341 

Carum 

i. 

341 

Carum  carui 

i. 

341 

Caryophyllus 

1. 

328 

Caryophyllus  aromaficus 

i. 

328 

Cascarilla 

i. 

312 

Cassava 

ii. 

830 

Cassia 

i. 

324 

Cassia  acutifolia 

ii. 

514 

Cassia  ^Ethiopica 

ii. 

514, 

515 

Cassia  elongata 

ii. 

514, 

515 

Cassia  fistula 

ii. 

483 

Cassia  lanceolata 

ii. 

514, 

516 

Cassia  Marilandica 

ii. 

519 

Cassia  obovata 

ii. 

514 

Cassia,  purging 

ii. 

483 

Cassise  cortex 

i. 

324 

Cassise  pulpa 

ii. 

483 

Castile  soap 

ii. 

608 

Castor 

i. 

608 

Castor  fiber 

i. 

608 

Castor  oil 

ii. 

490 

Castoreum 

i. 

608 

Cataplasmata 

i. 

62 

Cataplasms 

i. 

62 

Cataplasms,  effects  of 

ii. 

21 

Cataplasms,  emollient 

ii. 

836, 

838 

Cataplasms,  hot 

i. 

505 

Catechu 

i. 

124 

Catechu-tannic  acid 

i. 

125 

Cathartic  enemata 

ii. 

573 

Cathartics 

ii. 

463 

Cathartics,  administration  of 

ii. 

475 

Cathartics,     therapeutic     indica- 

tions for 

ii 

468 

Cathartin 

ii. 

516 

Cathartocarpus  fistula 

ii 

483 

Cause,  removal  of,  as  a  means 

of 

remedial  operation 

i. 

26 

Caustic  potassa 

ii 

780 

Cauterization,  electric  or  galvanic  ii. 

778 

Cautery,  actual 

ii. 

775 

VOL.  II. — 58 

Cayenne  pepper  i. 

Cayenne  pepper,  as  rubefacient  ii. 

Centaurium  i. 

Centaury,  American  i. 

Centaury,  European  i. 

Cephaelis  ipecacuanha  ii. 

Cera  ii. 

Cerasus  lauro-cerasus  ii. 

Cerasus  serotina  i. 

Cerata  i. 

Cerate  of  cantharides  ii. 

Cerate  of  subacetate  of  lead  i. 

Cerate,  simple  ii. 

Cerates  i. 

Ceratum  ii. 

Ceratum  cantharidis  ii. 

Ceratum  hydrargyri  compositum  ii. 

Ceratum  plumbi  compositum  i. 

Ceratum  plumbi  subacetatis  i. 

Ceratum  resinse  ii. 

Ceratum  sabinse  ii. 

Ceratum  saponis                   i.  170,  ii. 

Ceratum  saponis  compositum  i. 

Ceratum  simplex  ii. 

Cerebral  sedatives  ii. 

Cerebral  stimulants  i. 

Cerebro-spinal  stimulants  i. 

Cerevisia  i. 

Cerevisise  fermentum  ii. 

Cerussa  i. 

Cerusse  i. 

Cetaceum  ii. 

Cetraria  ii. 

Cctraria  Islandica  ii. 

Cevadilla  ii. 

Ceylon  cinnamon  i. 

Chalk  mixture  ii. 

Chalk,  prepared  ii. 

Chalybeate  water,  artificial  i. 

Chalybeate  waters,  natural  i. 

Chalybeates  i. 

Chamomile  i. 

Change  of  medicines  after  absorp- 
tion i. 

Characteristic  eflFects  of  medicines  i. 

Charcoal  ii. 

Chemical  influence,  as  a  therapeu- 
tic agent  i. 

Chemical  methods  of  operation  i. 

Chemical  relations,  as  a  means  of 
estimating  the  powers  of  me- 
dicines i. 

Chenopodium  ii. 

Chenopodium  anthelminticum  ii. 

Cherry-laurel  ii. 

Cherry-laurel  leaves  ii. 

Cherry-laurel  water  ii. 

Chian  turpentine  ii. 

Children,  rule  for  adapting  doses 

to  i. 

Chimaphila  i. 

Chimaphila  umbellata,  leaves  of  i. 

Chinese  cinnamon  i. 

Chinese  rhubarb  ii. 


556 
756 
226 
226 
226 
906 
846 
186 
294 

62 
735 
170 
846 

62 
846 
735 
289 
170 
170 
762 
763 
847 
170 
846 
170 
640 

87 
082 
886 
171 
171 
845 
831 
831 
160 
324 
877 
875 
462 
461 
434 
298 

13 
32 

878 

57 
20 


28 
892 
892 
186 

186 
187 
682 

35 
133 
133 
324 
496 
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Chiococca  raceraosa 

ii. 

602 

Cinnabaris 

ii 

308 

Chiretta 

i 

225 

Cinnamomum 

323 

Chironia  centaurium 

i 

226 

Cinnamomum  aromaticum 

324 

Chlorate  of  potassa 

ii 

378 

Cinnamomum  Zeylanicum 

324 

Chloride  of  ammonium 

ii 

374 

Cinnamon 

323 

Chloride  of  barium,  solution  of 

ii 

369 

Circulation,  primary  operation  of 

Chloride  of  calcium,  solution  of 

ii 

368 

medicines  through  the 

i. 

6 

Chloride  of  iron,  tincture  of 

i 

476 

Cissampelos  pareira 

ii 

628 

Chloride  of  lime 

ii. 

365 

Citrate  of  iron 

i. 

472 

Chloride  of  mercury,  corrosive 

ii. 

298 

Citrate  of  iron  and  ammonia 

i. 

472 

Chloride  of  mercury,  mild 

ii. 

293 

Citrate  of  iron  and  magnesia 

i. 

474 

Chloride  of  silver 

i 

409 

Citrate  of  iron  and  quinia 

i. 

472 

Chloride  of  sodium 

ii. 

370 

Citrate  of  magnesia 

ii. 

542 

Chloride  of  zinc 

i. 

430 

Citrate  of  magnesia,  solution  of 

ii. 

542 

Chloride  of  zinc,  as  escharotic 

ii. 

796 

Citrate  of  potassa 

ii. 

649 

Chlorinated  lime 

ii. 

365 

Citrate  of  potassa,  solution  of 

ii. 

650 

Chlorinated  soda,  solution  of 

ii. 

367 

Citric  acid 

ii. 

93 

Chlorine 

ii. 

359 

Citrine  ointment 

ii. 

309 

Chlorine,  gaseous 

ii. 

360 

CitruUus  colocynthis 

ii. 

558 

Chlorine,  solution  of 

ii. 

363 

Citrus  acris 

ii. 

94 

Chlorine  water 

ii. 

363 

Citrus  aurantium 

i. 

321 

Chlorinei  aqua 

ii. 

363 

Citrus  limetta 

i. 

323 

Clilorinii  liquor 

ii. 

363 

Citrus  medica                        i.  323 

ii. 

94 

Chlorinium 

ii. 

359 

Citrus  vulgaris 

i. 

321 

Chloro-amidide  of  mercury 

ii. 

303 

Classification  of  medicines 

i. 

83 

Chloroform 

ii. 

190 

Classification,  plan  of 

i. 

85 

Chloroform,    as     an     ancesthetic 

Classification,  table  of 

i. 

90 

agent 

ii. 

210 

Climate,  as  a  modifying  influence  i. 

39 

Chloroform,  eifects  of  inhalation 

Clothing,  as  a  beating  agent 

i. 

494 

of 

ii. 

193 

Cloves 

i. 

328 

Chloroformic  solution  of  iodine 

ii. 

353 

Clysters 

i. 

69 

Chloroformum 

ii. 

190 

Coccoloba  uvifera,  extract  of 

i. 

122 

Cbloroformyl 

ii. 

190 

Cocculus  palmatus,  root  of 

i. 

227 

Chlorohydric  acid 

i. 

377 

Cochlearia  armoracia 

ii. 

634 

Cholagogues 

ii. 

684 

Codeia 

i. 

780 

Chondrus 

ii. 

832 

Cod-liver  oil 

1. 

205 

Chondrus  crispus 

ii. 

832 

Coffee 

i. 

627 

Christmas  rose 

ii. 

560 

Cohosh 

ii. 

166 

Chromic  acid 

ii. 

806 

Colchicia 

ii. 

396 

Churrus 

i. 

782 

Colchicum 

ii. 

395 

Cimicifuga 

ii. 

166 

Colchicum  autumnale 

ii. 

395 

Ciiiiicifuga  racemosa 

ii. 

166 

Colcothar 

i. 

453 

Cinchona 

i. 

231 

Cold,  as  a  nervous  stimulant 

i. 

599 

Cinchona  calisaya,  bark  of 

i. 

233 

Cold,  as  an  anaesthetic  agent 

ii. 

13 

Cinchona  cinerea 

i. 

232 

Cold,  as  astringent 

i. 

107 

Cinchona  condaminea 

i. 

232 

Cold,  as  diuretic 

ii. 

579 

Cinchona  cordifolia,  bark  of 

i. 

234 

Cold,  as  sedative 

ii. 

1 

Cinchona  coroniB 

i. 

232 

Cold,  as  tonic 

i. 

197 

Cinchona  flava 

i. 

233 

Cold  bath 

i. 

73 

Cinchona  lancifolia,  bark  of 

i. 

234 

Cold  bath,  as  a  nervous  stimulant  i. 

601 

Cinchona  micrantha 

i. 

232 

Cold  cream 

ii. 

845 

Cinchona  pallida 

i. 

232 

Cold  douche,  as  tonic 

i. 

200 

Cinchona  pitayensis,  bark  of 

i. 

235 

Cold  salt-water  bath,  as  tonic 

i. 

200 

Cinchona  rubra 

i. 

233 

Cold  shower  batli,  as  tonic 

i. 

199 

Cinchonia,  effects  of  on  the  sys 

Cold  air  bath,  as  tonic 

i. 

198 

tern 

244 

Cold-water  bath,  as  tonic 

]. 

198 

Cinchonia,  properties  of 

237 

Collodion 

ii. 

848 

Cinchonia,  sulphate  of 

285 

Collodium 

ii. 

848 

Cinchonias  sulphas 

285 

Collutoria 

i. 

80 

Cinchonicia                                 i.  2 

37] 

284 

Collyria 

i. 

80 

Cinchonidia 

i. 

237 

Colocynth 

ii. 

558 

Cinchonidia,  sulphate  of 

i. 

285 

Colocynth,  compound  extract  of 

ii. 

559 

Cinchonidise  sulphas 

i. 

285 

Colocynth,  enema  of 

ii. 

575 

Cinnabar 

ii. 

308 

Colocynthin 

ii. 

558 
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Colocynthis 

ii. 

558 

Counter-irritation,  as  a  therapeu- 

Colomba 

i. 

227 

tic  influence 

i. 

53 

Colombin 

i. 

228 

Covering  of  surfaces,  as  a  thera- 

Colophony 

ii. 

7G1 

peutic  agent 

i. 

59 

Colurabo 

i. 

227 

Cowhage 

ii. 

896 

Common  caustic 

ii. 

780 

Coxasluvium 

i. 

73 

Common  caustic,  weaker 

ii. 

782 

Coxe's  hive  syrup 

ii. 

670 

Common  salt 

ii. 

370 

Cranesbill 

i. 

129 

Compound  camphor  liniment 

i. 

716 

Cream  of  tartar,  as  cathartic 

ii 

534 

Compound  cathartic  pills 

ii. 

566 

Cream  of  tartar,  as  diuretic 

ii. 

603 

Compound  extract  of  colocynth 

ii. 

559 

Creasote 

ii. 

619 

Compound  infusion  of  roses 

i. 

370 

Creasote,  as  expectorant 

ii. 

683 

Compound  mixture  of  iron 

i. 

461 

Creasote,  as  protective 

ii. 

854 

Compound  pill  of  colocynth 

ii. 

560 

Creasote,  as  rubefacient 

ii. 

760 

Compound  pills  of  iron 

i. 

461 

Creasote  water 

ii. 

761 

Compound  pills  of  soap 

i. 

768 

Creasotum                ii.  619,  683, 

760, 

854 

Compound  pills  of  storax 

ii. 

680 

Creta  proeparata 

ii. 

875 

Compound  solution  of  iodine 

ii. 

352 

Crocus  martis 

i. 

455 

Compound  spirit  of  ether 

i. 

701 

Croton  Eleuteria 

i. 

312 

Compound  spirit  of  sulphuric  ether  i. 

701 

Croton  oil 

ii. 

570 

Compound  syrup  of  squill 

ii. 

670 

Croton  oil,  as  a  pustulating  agent  ii. 

769 

Compound  tincture  of  gentian 

225 

Croton  tiglium 

ii. 

570 

Compound  tincture  of  iodine 

ii. 

351 

Crotonis  oleum 

ii. 

570 

Compression,  as  a  therapeutic  agent  i. 

58 

Crude  quinia 

i. 

283 

Confectio  aromatica 

i. 

325 

Crystals  of  tartar 

ii. 

534 

Confectio  opii 

i. 

768 

Cubeba 

i. 

334 

Confectio  rosae 

i. 

135 

Cubeba  officinalis 

i. 

334 

Confection  of  opium 

i. 

768 

Cubebin 

i. 

334 

Confection  of  roses 

i. 

135 

Cubebs 

i. 

334 

Confections 

i. 

60 

Cucurbita  pepo 

ii. 

902 

Conia 

ii. 

227 

Cupping 

ii. 

35 

Conium 

ii. 

218 

Cupri  ammonio-sulphas 

i. 

417 

Conium  maculatum 

ii. 

218 

Cupri  sulphas               i.  414,  ii. 

460, 

792 

Conserva  rosae 

i. 

135 

Cuprum 

i. 

410 

Conservce 

i. 

61 

Cuprum  ammoniatum 

i. 

417 

Conserves 

i. 

61 

Curcuma 

i. 

358 

Constantinople  opium 

i. 

719 

Curcuma  longa 

i 

358 

Contra-causation,  as  a  therapeut 

ic 

Curcuma  rotunda 

i. 

358 

agent 

i. 

57 

Curcuma  zedoaria 

i. 

357 

Contrayerva 

i. 

313 

Cusparia 

i. 

310 

Convolvulus  scammonia 

ii. 

555 

Cyanuret  of  potassium 

ii. 

188 

Copaiba 

ii. 

623 

Cydonia  vulgaris 

ii. 

817 

Copaiba,  as  expectorant 

ii. 

681 

Cydonium 

ii. 

817 

Copaifera  mulfijuga 

ii. 

623 

Cynanchum  monspeliacum 

ii. 

556 

Copaifera  officinalis 

ii. 

623 

Cytisus  scoparius 

ii. 

594 

Copaiva  balsam 

ii. 

623 

Copper 

i. 

410 

Daffodil 

ii. 

455 

Copper,  ammoniated 

i. 

417 

Dandelion 

ii. 

598 

Copper,  sulphate  of     i.  Hi,  ii. 

460, 

792 

Dandelion,  as  cholagogue 

ii 

689 

Coptis 

230 

Daphne  gnidium 

ii 

418 

Coptis  trifolia,  root  of 

230 

Daphne  mezereum 

ii 

418 

Coriander 

342 

Dates 

ii. 

481 

Coriandrum 

342 

Datura  ferox 

i. 

819 

Coriandrum  sativum 

342 

Datura  stramonium 

i. 

816 

Cornus  circinata 

287 

Daturia 

i. 

817 

Cornus  Florida 

286 

Daucus  carota 

ii. 

601 

Cornus  sericea 

287 

Deadly  nightshade 

i. 

796 

Corrosive  chloride  of  mercury 

298 

Decocta 

i. 

64 

Corrosive  chloride  of  mercury, 

as 

Decoctions 

i. 

64 

an  escharotic 

ii 

800 

Demulcents 

ii. 

810 

Corrosive  sublimate 

ii 

298 

Denarcotized  laudanum 

i. 

779 

Corrosive  sublimate,  as  escharotic  ii 

800 

Denarcotized  opium 

i. 

779 

Cotton-plant  root 

ii 

718 

Dependence  of  function,  operation 

through 

1 

23 
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Depletion,  application  of  i.    45 

Depletion,  as  a  sedative  agent        ii.    26 
Depletion,  as  a  therapeutic  pro- 
cess i.  43,  ii.     37 
Depletion,  direct  i.  45,  ii.    26 
Depletion,  indirect  L  47,  ii.    45 
Depletion,  means  of  i.    45 
Depletion,  nature  of  i.    43 
Depression,  as  a  therapeutic  pro- 
cess                                              i.    52 
Depression  following  excitement     i.    23 
Derivation,  as  a  therapeutic  pro- 
cess                                              i.    53 
Derivation,    operation    of    medi- 
cines through                              i.    25 
Dewberry-root                                    i.  130 
Diachylon                               i.  175,  ii.  848 
Diachylon,  as  a  protective               ii.  848 
Diaphoretics                                       ii.  030 
Diaphoretics,  mode  of  operation  of  ii.  630 
Diaphoretics,   therapeutic    effects 

of  ii.  640 

Diet,  antiphlogistic  ii.    47 

Diet,  low  ii.    47 

Diet,  tonic  i.  180 

Diffusible  stimulants  i.  80,  487 

Diffusible  stimulation  i.  487 

Digitalin  ii.  123 

Digitalis  ii.  105,  718 

Digitalis,  as  a  diuretic  ii.  588 

Digitalis  purpurea  ii.  105 

Diluents  ii.  807 

Diluted  acetic  acid  ii.  100 

Diluted  alcohol  i.  687 

Diluted  hydrocyanic  acid  ii.  187 

Diluted  muriatic  acid  i.  379 

Diluted  nitric  acid  i.  376 

Diluted  phosphoric  acid  i,  385 

Diluted  solution  of  subacetate  of 

lead  i.  169 

Diluted  sulphuric  acid  i.  369 

Dilution,  as  a  tlierapeutic  process  i.  47 
Dinneford's  fluid  magnesia  ii.  486 

Diospyros  i.  136 

Diospyros  Virginiana,  unripe  fruit 

of  i.  136 

Direct  depletion  i.  45,  ii.     26 

Direct  protectives  ii.  843 

Disease,  as  a  modifying  influence  i.  38 
Distension,  as  a  therapeutic  agent  i.  59 
Distilled  liquors  i.  684 

Distilled  vinegar  ii.    99 

Diuretics  ii.  578 

Diuretics,  uses  of  ii.  584 

Dog's-bane  ii.  455 

Dogwood  i.  286 

Donovan's  solution  ii.  329 

Dorema  animoniacum  ii.  671 

Dorstenia  contrayerva  i.  313 

Dose,  as  influenced  by  age  i.    35 

Dose,  rule  for  diminishing  in  re- 
ference to  age  i.    35 
Douche                                               i.    73 
Douche,  hot                                         i.  505 


Douche,  vapour 

75 

Dover's  powder 

ii. 

648 

Dracontium 

637 

Drastics                                      ii.  466, 

555 

Draught 

63 

Dried  alum 

136 

Dried  alum,  as  escharotic 

ii. 

803 

Dried  carbonate  of  soda 

ii. 

868 

Dried  sulphate  of  iron 

465 

Drimys  Winteri 

327 

Dry  air,  as  a  heating  agent 

496 

Dry  cupping 

ii. 

35 

Dry  gangrene  from  ergot 

ii. 

710 

Dryobalanops  camphor 

704 

Dulcamara 

ii. 

422 

Dynamic  electricity 

511 

Dynamic  electricity,  effects  of 

521 

Dynamic  method  of  operating 

21 

East  India  kino 

122 

Eau  medicinale  d'Husson 

ii. 

402 

Eczema  mercuriale 

ii. 

245 

Effects  of  medicines 

28 

Efl'ects  of  medicines,  characteris- 

tic 

i. 

32 

Effects  of    medicines,    influences 

modifying  the 

i. 

34 

Effects  of  medicines,  whether  func- 

tional or  organic 

30 

Effervescing  draught 

ii. 

651 

Egyptian  opium 

719 

Elaterin 

ii. 

508 

Elaterium 

ii. 

507 

Electric  action  in  the  rectum 

72 

Electric  aura 

510 

Electric  battery 

510 

Electric  exciters 

517 

Electrical  bath 

509 

Electrical  cauterization 

ii. 

778 

Electricity,  as  a  nervous  stimulant  i. 

601 

Electricity,  as  an  anaesthetic  agent  i. 

553 

Electricity,  as  rubefacient 

ii. 

748 

Electricity,  as  stimulant  i.  507 

Electricity,  effects  of  i.  518 
Electricity,   excited     by     contact 

and  chemical  action  i.  511 

Electricity,  excited  by  friction  i.  508 
Electricity,   excited   by  galvano- 

magnetic  induction  i.  515 
Electricity,  excited  by  magnetic 

induction  i.  514 
Electricity  in  paralysis  i.  535 
Electricity,  modes  of  applying  i.  525 
Electricity,  modes  of  developing  i.  508 
Electricity,  therapeutic  applica- 
tions of  i.  532 
Electro-dynamic  machines  i.  510 
Electro-magnetic  machines  i.  514 
Electuaria  i.  60 
Electuaries  i.  00 
Elettaria  cardamomum  i.  338 
Elimination,  as  a  therapeutic  pro- 
cess i.  48 
Elimination  of  medicines  i.     13 
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Elixir  of  opium  i.  769 

Elixir  of  vitriol  i.  370 

Elixir  propiictatis  ii.  513 

Elixir  sacrum  ii.  502 

Emetia  ii.  448 

Emetic  measures,  auxiliary  ii.  442 

Emetics  ii.  424 

Emetics,  administration  of  ii.  441 

Emetics,  indications  for  ii.  431 

Emmenagogues  ii.  690 

Emollient  cataplasns  ii.  836,  8'38 

Emollients  ii.  835 

Emotional  influence,  as  a  nerv- 
ous stimulant 
Eraplastra 

EmpListrum  adhajsivm 
Emplastrum  calefacias 
Emplastrum  canthariis 
Emplastrum  hydrargyi 
Emplastrum  litbargyr 
Emplastrum  opii 
Emplastrum  picis  cumxntharide  ii.  742 
Emplastrum  plumbi  i.  175,  ii.  848 

Emplastrum  resinoe  i.  175,  ii 

Emplastrum  saponis  i.  176,  ii 

Emulsin  i 

Endermic  method  of  apjcation     i 
Endosmose  i 

Enema,  common  ii 

Enemata  i 

Enemata,  aqueous  ii 

Enemata,  cathartic  ii 

Enemata,  instruments  for  i 

Enemata,  mucilaginous  ii 

Enemata,  oleaginous  ii 

Enemata,  saline  ii 

Epispastics 
Epsom  salt 
Ergot 
Ergot  a 

Ergotsetia  abortifaciens 
Ergotin 
Erigeron 

Erigeron  Canadense 
Erigeron  heterophyllum 
Erigeron  Philadelphicum 
Errhines 

Erythema  mercuriale 
Erythrsea   centaurium,    floweri 

tops  of  i.  226 

Escharotics  li.  772 

Estimation  of  effects  of  medicini.    28 
Ether  ; 

Ether,  as  an  anaesthetic  agent  i 

surgery 
Ether,  inhalation  of 
Ether,  mode  of  operation  of 
Ether,  sulphuric 
Ether,  therapeutic  application  of  69-' 
Ethiops  mineral  ^00 

Eucalytus     resinifera,     concrete 

juice  of  23 

Eugenia  pimenta  37 

Eupatorium  -)1 


59G 
847 
ii.  848 
ii.  742 
ii.  735 
ii.  289 
i.  175,  ii.  8i8 
769 


848 
i.  295 
i.  76 
i.  18 
ii.  574 
i.  70 
ii.  576 
ii.  573 
i.  70 
ii.  576 
ii.  575 
ii.  575 
ii.  727 
ii.  529 
ii.  706 
ii.  706 
ii.  706 
ii.  707 
ii.  600 
ii.  600 
ii.  600 
ii.  600 
ii.  722 
ii.  245 


687 

698 
690 
694 

687 


Eupatorium  aromaticum  i.  304 
Eupatorium  aya-pana  i.  304 
Eupatorium  cannabinum  i.  304 
Eupatorium  perfoliatum  i.  301 
Eupatorium  purpureum  i.  304 
Eupatorium  teucrifolium  i.  304 
Euphorbia  ii.  451 
Euphorbia  corollata  ii.  451 
Euphorbia  ii)ecacuanha  ii.  451 
Euphorbium  ii.  725 
European  centaury  i.  226 
European  rhubarb  ii.  503 
Exciters,  electric  i.  517 
Exercise,  as  a  tonic  i.  188 
Exercise,  modes  of  i.  191 
Exogonium  purga  ii.  520 
Exosmose  i.  18 
Expectorants  ii.  657 
Extemporaneous  inhaler  i.  80 
Extract  of  butternut  ii.  504 
Extract  of  hemp  i.  787 
Extract  of  hemp,  as  a  uterine  mo- 
tor-stimulant ii.  717 
Extract  of  oj)ium  i.  769 
Extracta  i.  62 
Extracta  fluida  i.  67 
Extracts  •  i.  62 
Extractum  cannabis  i.  787,  ii.  717 
Extractum  colocynthidis    compo- 

situm  ii.  559 

Extractum  elaterii  ii.  567 

Extractum  glycyrrhizse  ii.  823 

Extractum  juglandis  ii.  504 

Extractum  opii  i.  769 

Eye-waters  i.    80 

Faba  Sancti  Ignatii  i.  823 

False  Angustura  bark  i.  312 

Faradisation  i.  525 

Faradisation  of  the  muscles  i.  525 

Faradism  i.  525 

Fennel-seed  i.  340 

Fermented  liquors  i.  676 

Fermentum  ii.  886 

Ferri  acetas  i.  474 

Ferri  ammonio-chloridum  i.  480 

Ferri  ammonio-citras  i.  472 

Ferri  carbonas  i.  455 

Ferri  carbonas  cum  saccharo  i.  458 

Ferri  carbonas  prajcipitatum  i.  455 

Ferri  carbonas  saccharatum  i.  458 

Ferri  citras  i.  472 

Ferri  et  ammoniae  citras  i.  472 

Ferri  et  ammoniae  tartras  i.  471 

Ferri  et  magnesiae  citras  i.  474 

Ferri  et  potassse  tartras  i.  469 

Ferri  ferrocyanuretum  i.  484 

Ferri  iodidura  i.  480 

Ferri  lactas  i.  474 

Ferri  limatura  i.  450 

Ferri  muriatis  tinctura  i.  476 

Ferri  oxidum  hydratum  i.  452 

Ferri  oxidum  nigrum  i.  451 

Ferri  oxidum  rubrum  i.  455 
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Ferri  peroxydum 

ferri  peroxydum  hydratum 

Ferri  phosplias 

Ferri  potassio-tartras 

Ferri  pulvis 

Ferri  ramenta 

Ferri  rubigo 

Ferri  sesquioxidum 

Ferri  squamse 

Ferri  subcarbonas 

Ferri  sulphas 

Ferri  sulphas  exsiccatuni 

Ferri  teruitratis  liquor 

Ferri  valerianas 

Ferrocyanide  of  iron 

Ferrocyanuret  of  iron 

Ferruginous  pills,  Vallet's 

Ferrugo 

Ferrum  i 

Ferrum  ammoniatum 

Ferrum  tartarizatum  i. 

Fibrous  Carthagena  bark  i. 

Figs  ii. 

Filings  of  iron  i. 

Filix  mas  ii- 

Flaxseed  ii. 

Flaxseed  meal,  as  emollient  ii. 

Flaxseed  tea  ii- 

Fleabane  ii. 

Flores  martiales  i. 

Fluid  extracts  i. 

Foeniculum  i. 

Foeuiculum  officinale  i. 

Foeniculum  vulgare  i. 

Fomentations  i. 

Fomentations,  effects  of  ii. 

Fomentations,  hot  i. 

Foot-bath  -     i. 

Foot-bath,  hot  i. 

Forms  in  which  medicines  are  used  i. 

Fowlers  solution 

Foxglove 

Frasera 

Frasera  Carolinensis 

Frasera  Walteri,  root  of 

Friction,  application  of  medicines 

by 

Friction,  as  a  therapeutic  agent 

Friction,  as  rubefacient 

Friction,  as  tonic 

Frigorific  mixture 

Fucus  crispus 

Functional  effects  of  medicines 

Fustigation,  electric 


453 
452 
468 
469 
449 
450 
454 
455 
451 
455 
462 
465 
466 
475 
484 
484 
458 
452 
698 
480 
469 
234 
481 
450 
897 
816 
838 
817 
600 
480 

67 
340 
340 
340 

72 

21 
505 

73 
505 

60 

ii.  328 

105,  588 

i.  227 

i.  227 


75 
59 
749 
194 
109 
832 
30 
528 


Gaduin  i.  205 

Gadus  morrhua,  oil  of  the  liver  of  i.  205 


Galbanum 

i.  616 

Galbanum  plaster. 

comp 

3und 

ii.  763 

Galipea  officinalis 

i.  310 

Galla 

i.  110 

Gallic  acid 

i.  117 

Gallo-tannic  acid 
Galls 

i.  113 
i.  110 

Galvanic  batteries  or  piles 
Galvanic  cauterization 
Galvanic  chains 
Galvanism 

Galvanism,  effects  of 
Galvano-magnetic  induction 
Galvano-magnetic  induction 

chines 
Gambir 
Gamboge 
Gambogia 
Gambogic  acid 
Gargarismata  / 

Gargles  I 

Garlic  / 

Garlic,  as  diuretic  / 
Garlic,  as  expectonnt 
Gaseous  injection  / 
Gastric  juice         i 
Gaultheria  / 

Gaultheria  procujbens 
General  pharmac/ogy 
General  remedied 
General  sedativa' 
General  stimulais  1 

General  stimulaon,  as  a  thera 

peutic  prooss 
General  therapjtics  and  pharma 

cology 
Gentian 
Gentiana 

Gentiana  lute/root  of 
Gentianin 
Geranium 

Geranium  m^latum,  root  of 
Geum  rivale/oot  of 
Gillenia 

Gillenia  stijacea 
Gillenia  trijtata 
Gin  j 

Ginger       /  i.  354, 

Glauber's  /t 
Glycerin  / 
Glycerina/ 
Glyceryl^ 
Glycyrrh/ 
GlycyrrU'  echinata 
Glycyrr^  glabra 
GlycyrrAH 
Gold  thfi 

Golden Iphur  of  antimony 
Gossynladix 
Gossyrfi  herbaceum 
GoulaS  cerate 
Goulai  extract 
Gout  pal,  Warner's 
Granai'uctus  cortex 
Granpdicis  cortex 
GranA'adix 
Gravjoot 
Greffriol 

Griffs  myrrh  mixture 
Gua 
Gu^  as  emmenagogue 


i.  513 
ii.  778 
i.  518 
i.  511 
i.  522 
i.  515 
i- 

i.  516 

i.  125 

ii.  563 

ii.  563 

ii.  564 

i.    80 

i.    80 

i.  623 

ii.  635 

ii.  673 

i.    71 

ii.  882 

i.  353 

i.  353 

i.      5 

.  85,  05 

7,  ii.    1 

86,  95 

i.    49 


i 

.  223 

i 

.  223 

i 

.  223 

i 

.  223 

i 

.  129 

i 

.  129 

i 

135 

ii 

448 

ii 

448 

ii 

448 

i 

684 

ii 

721 

ii 

531 

ii 

825 

ii. 

825 

ii. 

825 

ii. 

823 

ii. 

823 

ii. 

823 

ii. 

823 

i. 

230 

ii. 

78 

ii. 

718 

ii. 

718 

i. 

170 

i. 

167 

ii. 

502 

i. 

135 

ii. 

898 

ii. 

898 

i. 

304 

i. 

462 

i. 

461 

ii. 

414 

ii. 
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Guaiac,  preparations  of  il.  418 

Guaiaci  resina  ii.  414 

Guaiacin  ii.  415 

Guaiacum  ii.  414 

Guaiacum  officinale  ii.  414 

Guaiacum  resin  ii.  415 

Guaiacum  wood  ii.  414 

Guinea  pepper  i.  556 

Gum  arabic  ii.  81-3 

Gum  me.squite  ii.  815 

Gum  pectoral                             ii.  814,  821 

Gummi  acacise  ii.  813 

Gum-resins,  as  rubefacients  ii.  763 

Gunjali  i.  782 

Gutta  perclia  ii.  850 

Habit,  as  a  modifying  influence  i.  39 
Hematoxylin  i.  128 
Haematoxjlon  i.  128 
Hsematoxylon  Campecliianum  i.  128 
Half-bath  i.  72 
Hand-bath  i.  73 
Hand-bath,  hot  i.  505 
Hard  Carthagena  bark  i.  234 
Hard  Pitaya  barii  i.  235 
Hardback  i.  135 
Hashish  i.  782 
Haustus  i.  63 
Heat,  as  a  diffusible  stimulant  i.  491 
Heat,  as  a  vesicating  agent  ii.  732 
Heat,  as  diaphoretic  ii.  643 
Heat,  a.s  escharotic  ii.  774 
Heat,  as  rubefacient  ii.  748 
Heat,  effects  of,  on  the  system  i.  491 
Heat,  general  therapeutic  applica- 
tion of  i.  493 
Heat,  modes  of  applying  i.  494 
Heated  atmospheric  air,  as  a  bath  i.  74 
Hebradendron  cambogioides  ii.  563-4 
Hedeoma  i.  349 
Hedeoma  pulegioides  i.  349 
Helleborus  ii.  560,  697 
Helleborus  niger  ii.  560 
Hemlock  ii.  218 
Hemlock  gum  ii.  759 
Hemlock  pitch  ii.  759 
Hemlock  spruce  ii.  759 
Hemp,  extract  of  i.  787 
Hemp,   extract   of,   as   a   uterine 


motor-stimulant 
Hemp  of  India 
Henbane 
Hepar  sulphuris 
Hepatic  aloes 
Heuchera 

Heuchera  Americana 
Hiera  picra 
Hip-bath 
Hip-bath,  hot 
Hoffmann's  anodyne 
Honeys 
Hops 
Hordeum 
Hordeum  distichon 


ii.  717 

i.  782 

i.  788 

ii.  391 

ii.  506 

i.  136 

i.  136 

ii.  513 

i.    73 

i.  505 

i.  701 

i.    66 

i.  290 

ii.  830 

ii.  831 


Hordeum  vulgare  ii. 

Horehound  i. 

Horsemint  i. 

Horse-radish  ii.  634, 

Hot  air  bath  i. 

Hot  air  bath,  medicated  i. 

Hot  bath  i.  73, 

Hot  bathing,  local,  use  of  i. 

Hot  douche  i. 

Hot  vapour  bath,  use  of  i. 

Hot  water,  as  a  drink  i. 

Howard's  calomel  ii. 

Huamilies  bark  i. 

Huanuco  bark  i. 

Humulus  i. 

Humulus  lupulus  i. 

Hydragogues  ii. 

Hydrargyri  amraonio-chloridum     ii. 

Hydrargyri  bicliloridum  ii. 

Hydrargyri  biniodidum  ii. 

Hydrargyri  bisulphuretum  ii. 

Hydrargyri  chloridum  ii.  293, 

Hydrargyri  chloridum  corrosivum 

ii.  298, 

Hydrargyri  chloridum  mite    ii.  293, 

Hydrargyri  iodidum  ii. 

Hydrargyri  iodidum  rubrum  ii. 

Hydrargyri  iodidum  viride  ii. 

Hydrargyri  nitras  acidum  ii. 

Hydrargyri  nitrico-oxidum  ii. 

Hydrargyri  oxidum  nigrum  ii. 

Hydrargyri  oxidum  rubrum  ii. 

Hydrargyri  pernitratis  liquor         ii. 

Hydrargj-ri  precipitatura  album     ii. 

Hydrargj'ri  sulphas  flavus      ii.  461, 

Hydrargyri  sulphuretum  nigrum    ii. 

Hydrargyri  sulphuretum  rubrum  ii. 

Hydrargyria  ii. 

Hydrargyrum  ii. 

Hydrargyrum  ammoniatum  ii. 

Hydrargyrum  cum  creta  ii. 

Hydrated  black  oxide  of  iron  i. 

Hydrated  sesquioxide  of  iron  i. 

Hydriodate  of  potassa  ii. 

Hydrochloric  acid  i. 

Hydrocyanic  acid  ii. 

Hj'drocyanic  acid,  diluted  ii. 

Hydrosublimate  of  mercury  ii. 

Hydrosulphuric  acid  ii. 

Hyoscyamus  i. 

Hyoscyamifs  niger  i. 

Hypochlorite  of  lime  ii. 

Hypodermic  method,  instruments 
for  ii. 

Hypodermic  method  of  medication  i. 

Hypodermic  method  of  medica- 
tion, mode  of  applying  ii. 

Iceland  moss  ii. 
Idiosyncrasy,  as  a  modifying  in- 
fluence i. 
Ignatia  amara  ,  i.  823, 
Iliicium  anisatum  i. 
India  senna  ii. 


831 
315 

350 

721 

74 

74 
500 
505 
505 
505 
507 
297 
233 
232 
290 
290 
467 
303 
298 
306 
308 
543 

800 
543 
304 

306 
304 
802 
291 
290 
291 
802 
303 
725 
309 
308 
245 
236 
303 
286 
451 
452 
354 
377 
176 
187 
297 
389 
788 
788 
365 

906 

82 

906 

831 

37 
844 
343 
515 
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Indian  hemp                          i.  782,  ii.  602 

Indian  hemp  (American)  ii.  455 

Indian  meal,  as  emollient  ii.  839 

Indian  physic  ii.  448 

Indian  poke  ii.  152 

Indian  tobacco  ii.  134 

Indirect  depletion                   i.  47,  ii.    45 

Indirect  protectives  ii.  851 

Induced  electricity,  effects  of  i.  523 
Influences  modifying  the  effects  of 

medicines  i.  34 
Infusa  i.  04 
Infusion  of  roses,  compound  i.  370 
Infusions  i.  64 
Infusum  rosse  compositum  i.  370 
Inhalation  i.  78 
Inhalers  i.  79 
Injection  apparatus  i.  70 
Injections  i.  70 
Inoculation,  as  a  means  of  medi- 
cation i.  82 
Insolation  i.  497 
Iodide  of  iron  i.  480 
Iodide  of  iron,  pills  of  i.  483 
Iodide  of  iron,  solution  of  i.  484 
Iodide  of  iron,  syrup  of  i.  484 
Iodide  of  lead  i.  173 
Iodide  of  mercury  ii.  304 
Iodide  of  potassium  ii.  354 
Iodide  of  silver  i.  409 
Iodide  of  starch  ii.  358 
Iodide  of  sulphur,  ointment  of  ii.  357 
Iodine  ii.  330 
Iodine,  as  protective  ii.  852 
Iodine,  chloroformic  solution  of  ii.  353 
Iodine,  local  use  of  ii.  346 
Iodine,  mode  of  operation  of  ii.  335 
Iodine,  poisonous  effects  of  ii.  333 
Iodine,  preparations  of  ii.  348 
Iodine,  solution  of,  in  glycerin  ii.  353 
Iodine,  therapeutic  application  of  ii.  337 
lodinei  liquor  compositus  ii.  352 
lodinium  ii.  330,  852 
Ipecacuanha  ii.  443 
Ipecacuanha  and  opium  ii.  646 
Ipecacuanha,  as  a  diaphoretic  ii.  646 
Ipecacuanha,  as  expectorant  ii.  662 
Ipecacuanha,  jjreparatious  of  ii.  603 
Ipecacuanha  spurge  ii.  451 
Ipomsea  jalapa  ii.  520 
Irish  moss  ii.  832 
Iron  i.  433 
Iron,  acetate  of  i.  474 
Iron,  ammouiated  i.  480 
Iron  and  ammonia,  citrate  of  i.  472 
Iron  and  ammonia,  tartrate  of  i  471 
Iron  and  magnesia,  citrate  of  i.  474 
Iron  and  potassa,  tartrate  of  i.  469 
Iron  and  quinia,  citrate  of  i.  472 
Iron,  anhydrous  sesquioxide  of  i.  453 
Iron,  as  emmenagogue  ii.  693 
Iron,  astringent  solution  of  sul- 
phate of  i.  465 
Iron,  black  oxide  of  i.  451 


Iron,  choice  of  the  preparations  of 

Iron,  citrate  of 

Iron,  compound  mixture  of 

Iron,  compound  pills  of 

Iron,  effects  of,  on  the  system 

Iron,  ferrocyanuret  of 

Iron    filings 

Iron,  haloid  salts  of 

Iron,  hydrated  black  oxide  of 

Iron,  hydrated  sesquioxide  of 

Iron,  iodide  of 

Iron,  lactate  of 

Iron,  magnetic  oxide  of 

Iron,  muriated  tincture  of 

Iron,  phosphate  of 

Iron,  pills  of  carbonate  of 

Iron,  porphyrized 

Iron,  powder  of 

Iron,  precipitated  carbonate  of 

Iron,  rust  of 

Iron,  scales  of 

Iron,  sesquioxide  of 

Iron,  solution  of  nitrate  of 

Iron,  subcarbonate  of 

Iron,  sulphate  of 

Iron,  tartarized 

Iron,  therapeutic  application  of 

Iron,  tincture  of  chloride  of 

Iron,  valerianate  of 

Iron,  wine  of 

Issues 

Jaen  bark 

Jalap 

Jalap,  enema  of 

Jalapa 


Jamaica  kino 
Jamaica  pepper 
James's  powder 
Jamestown  weed 
Janipha  manihot 
Jerusalem  oak 
Jewell's  calomel 
Juglans  . 
Juglans  cinerea 
Juniper 
Juniperus 

Juuiperus  communis 
Juniperus  sabina 

Kameela 

Kentish's  ointment 

Kermes  mineral 

Kino 

Koosso 

Krameria 

Krameria  triandra,  root  of 

Labarraque's  disinfecting  liquid 

Lac  sulphuris 

Lactate  of  iron 

Lactic  acid 

Lactuca  altissima 

Lactuca  sativa 


446 
472 
461 
461 
434 
484 
450 
470 
451 
452 
480 
474 
451 
476 
468 
458 
450 
449 
455 
454 
451 
452 
466 
455 
462 
469 
436 
476 
475 
470 
772 


i.  233 
ii.  520 
ii.  575 
ii.  520 

i.  122 

i.  337 
ii.  81 

i.  816 
ii.  830 
ii.  892 
ii.  297 
ii.  504 
ii.  504 
ii.  595 
ii.  595 
ii.  595 
ii.  699 

ii.  905 
ii.  762 
ii.  78 

i.  121 
ii.  901 
ii.  126 

i.  126 


11. 


367 
387 
474 
885 
229 
229 
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Lactuca  virosa  ii.  229 

Lactucai'ium  ii.  229 

Lard  ii.  844 

Large-floAvering  spurge  ii.  551 

Laudanum  i.  769 

Lauro-cerasus  ii.  186 

Lavandula  i.  343 

Lavandula  vera  i.  343 

Lavender  i.  343 

Laxatives  ii.  466,  477 

Lead  i.  144 

Lead,  acetate  of  i.  156 

Lead,  carbonate  of  i.  171 

Lead,  effects  of  i.  145 

Lead,  iodide  of  i.  173 

Lead,  mode  of  operation  of              i.  148 

Lead,  nitrate  of  i.  172 

Lead  plaster  i.  175 

Lead  plaster,  as  protective  ii.  848 

Lead,  poisonous  effects  of  i.  146 

Lead,  preparations  of  i.  156 

Lead,  semivitrified  oxide  of  i.  174 
Lead,  solution  of  subacetate  of       i.  167 

Lead,  treatment  of  effects  of            i.  152 

Lead-colic  i.  147 

Lead-palsy  i.  147 

Lead-water  i.  169 

Ledoyen's  disinfecting  liquid  i.  173 

Leeching  ii.    35 

Leek  i.  627 

Lemon  ii.    94 

Lemon-juice  ii.    94 

Lemon-peel  i.  323 

Lenitive  electuary  ii.  518 

Leontodon  taraxacum  ii.  598 

Lepra  mercurialis  ii.  245 

Lesser  centaury  i.  226 

Lettuce  opium  ii.  229 

Leyden  jar     '  i.  510,  520 

Liberia  pepper  i.  556 

Lichen  Islandicus  ii.  831 

Lima  bark  i.  232 

Limatura  ferri  i.  450 

Lime,  pi'eparations  of  ii.  873 

Limes  ii.    94 

Lime-water  ii.  873 

Limones  ii.    94 

Limonis  cortex  i.  323 

Liui  farina  ii.  838 

Lini  semen  ii.  816 

Liniment  of  ammonia  ii.  765 
Liniment  of  ammonia,  compound  ii.  766 

Liniment  of  cautharides  ii.  743 

Liniment  of  turpentine  ii.  762 

Linimenta  i.    63 

Liniments  i.     63 

Linimentum  ammonite  ii.  765 

Linimentum    ammonias  composi- 

tum  ii.  766 

Linimentum  camphoro3  i.  716 

Linimentum  cami^horge  composi- 

tum  i.  716 

Linimentum  cantharidis  ii.  743 

Linimentum  hydrargyri  ii.  289 


Linimentum  saponis  i.  716 

Linimentum    saponis    camphora- 

tum  i.  717 

Linimentum  ferebinthinaj  ii.  762 

Linseed  oil,  as  a  laxative  ii.  495 

Linum  ii.  816 

Linum  usitatissimum  ii.  816 

Liquid  forms  of  medicine  i.     63 

Liquidamber  orientale  ii.  680 

Liquor  ammonite  i.  577,  ii.  765,  871 

Liquor  ammonite  acetatis  ii.  653 

Liquor  ammonias  fortior  ii.  744 

Liquor  arsenicalis  ii.  328 

Liquor    arsenici    et    hydrargj'ri 

iodidi  ii.  329 

Liquor  barii  cliloridi  ii.  369 

Liquor  calcii  chloridi  ii.  368 

Liquor  calcis  ii.  873 

Liquor  ferri  iodidi  i.  484 

Liquor  ferri  nitratis  i.  466 

Liquor  iodinii  compositus  ii.  352 

Liquor  magnesite  citratis  ii.  542 

Liquor  morphite  sulphatis  i.  777 

Liquor  plunibi  diacetatis  i.  167 

Liquor  plumbi  subacetatis  i.  167 

Liquor  plumbi  subacetatis  dilutus  i.  169 
Liquor  potassce  ii.  862 

Liquor  potasste  arsenitis  ii.  328 

Liquor  potassae  citratis  ii.  650 

Liquor  potassce  citratis  efferves- 

cens  ii.  651 

Liquor  sodie  chlorinatae  ii.  367 

Liquores  i.    63 

Liquorice  ii.  823 

Liquorice  root  ii.  823 

Litharge  i.  174 

Litharge  plaster  i.  175,  848 

Lithargyrum  i.  174 

Liver  of  sulphur  ii.  391 

Living,  modes  of,  as  a  modifying 

influence  i.    40 

Lobelia,  as  a  nervous  sedative        ii.  134 
Lobelia,  as  emetic  ii.  452 

Lobelia  inflata  ii.  134 

Lobelina  ii.  134 

Loblolly  pine  ii.  612 

Local  bleeding  ii.    33 

Local  cold-baths,  effects  of  ii.     20 

Local  hot  bathing  i.  505 

Local  operation  of  medicines  i.    16 

Local  remedies  i.  88,  ii.  424 

Local  remedies,  functional  i.  89,  ii.  424 
Local  remedies,  mechanical  i.  90,  ii.  807 
Local  remedies,  organic  i.  89,  ii.  726 
Local  stimulation,  as  a  therapeu- 
tic process  i.  51 
Local  vapour  baths  i.  506 
Logwood  i.  128 
Long-leaved  pine  ii-  611 
Lotion  i.  63 
Low  diet  ii.  47 
Loxa  barks  ■  i-  232 
Lozenges  !•  61 
Lugol's  solution                               ii.  352 
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Lunar  caustic  i.  396,  ii.  783 
Lungs,  as  a  seat  for  the  applica- 
tion of  medicines  i.  78 
Lupulin  i.  290 
Lupulina  i.  290 
Lupulus  i.  290 

Mace  i.  330 
Macis  i.  330 
Magistery  of  bismuth  i.  431 
Magnesia,  as  antacid  ii.  877 
Magnesia,  as  laxative  ii-  487 
Magnesiae  carbonas  ii.  485 
Magnesiae  sulphas  ii.  529 
Magnetic  induction  i.  514 
Magnetic  oxide  of  iron  1.  451 
Magneto-electric  machines  i.  514 
Male  fern  ii.  897 
Malt  liquor  i.  682 
Mandioca  ii.  830 
Mandrake  ii.  524 
Maniluvium  i.  73 
Manna  ii.  481 
Mannite  ii.  482 
Maranta  ii.  828 
Maranta  arundinacea  ii.  828 
Marjoram,  common  i.  350 
Marjoram,  sweet  i.  351 
Marrubium  i.  315 
Marrubium  Tulgare  i.  315 
Marsh  rosemary  i.  136 
Marshmallow  ii.  820 
Marshmallow  root,  as  emollient  ii.  839 
Martial  etbiops  i.  451 
Martial  flowers  i.  480 
Masticatories  i.  80 
Materia  medica,  definition  of  i.  1 
Matico  i.  336 
May-apple  ii.  524 
Meadow  saffron  ii.  395 
Means  of  absorption  of  medicines  i.  9 
]\Iecca  senna  ii.  515 
Mechanical  influence,  as  a  thera- 
peutic agent  i.  58 
Mechanical  methods  of  operation  i.  18 
Mechanical  remedies  ii.  807 
Medicated  hot-air  bath  i.  74 
Medicated  vapour  baths  i.  75 
Medicines,  application  of  i.  43 
Medicines,  characteristic  effects  of  i.  32 
Medicines,  definition  of  i.  1 
Medicines,  efi'ects  of  i.  28 
Medicines,  elimination  of  i.  13 
Medicines,  forms  of  i.  60 
Medicines,  operation  of  i.  5 
Medicines,  primary  local  opera- 
tion of  i.  16 
Medicines,  primary  operation  of  i.  5 
Medicines,  secondary  operation  of  i.  23 
Melampodium  ii.  560 
Melia  azedarach  ii.  894 
Melissa  i.  352 
Melissa  officinalis  i.  352 
Mellita  i.    66 


iNIelfed  butter  ii.  495 

Mental  action,  as  a  modifying  in- 
fluence i.    41 
Mental  emotion,  as  diuretic            ii.  582 
Mental   influence,  as   a   cerebral 

sedative  ii.  171 

Mental  influence,  as  tonic  i.  195 

Mentha  piperita  i.  346 

Mentha  pulegium  i.  349 

Mentha  viridis  i.  348 

Mercurial  liniment  ii.  289 

Mercurial  ointment  ii.  287 

jMercurial  pills  ii.  285 

Mercurial  plaster  ii.  289 

Mercurialism  ii.  238 

Mercury  ii.  236 

Mercury,  ammoniated  ii.  303 

Mercury,  antiphlogistic  action  of  ii.  262 
Mercury,  antisyphilitic  action  of  ii.  269 
Mercury,  black  oxide  of  ii.  290 

Mercury,  black  sulphuret  of  ii.  309 

Mercury,  compound  cerate  of  ii.  289 
Mercury,  contra-indications  of  ii.  275 
iSlercury,  corrosive  chloride  of  ii.  298 
Mercury,  effects  of,  on  the  system  ii.  236 
Mercury,  iodide  of  ii.  304 

Mercury,  metallic,  as  laxative  ii.  480 
Mercury,  mild  chloride  of  ii.  293 

Mercury,  mode  of  employing  ii.  278 

Mercury,  mode  of  operation  of  ii.  247 
Mercury,  ointment  of  nitrate  of  ii.  309 
Mercury,  preparations  of  ii.  282 

Mercury,  red  iodide  of  ii.  306 

Mercury,  red  oxide  of  ii.  291 

Mercury,  red  sulphuret  of  ii.  308 

Mercury,  therapeutic  application 

of  ii.  251 

Mercury,  with  chalk  ii.  286 

Mercury,  yellow  sulphate  of  ii.  461 

Mesmerism  ii.  173 

Mesquite  gum  ii.  815 

Mezereon  ii.  418,  721 

Mezereon  ointment  ii.  763 

Mezereum  ii.  418 

Mild  chloride  of  mercury  ii.  293,  543 
Milk  of  sulphur  ii.  387 

Milk-weed  ii.  451 

Mineral  acids  i.  361 

Mineral  acids,  as  escharotic  ii.  803 

Mineral  tonics  i.  361 

^lineral  water,  artificial  i.  387 

Mint  _i.  348 

Mistura  acacise  ii.  814 

Mistura  ferri  composita  i.  461 

Misturte  i.    63 

Mixture  of  iron,  compound  i.  461 

Mixtures  i.    63 

Mocha  senna  ii.  515 

Modes  in  which  medicines  arc  ap- 
plied _        i.     67 
Modes  of  living,  as  a  modifying 

influence  i.    40 

Modes    of  primary   operation   of 

medicines  i.    18 
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Modifying  iuflucnccs  on  effects  of 
medicines 

Moist  heat,  as  a  therapeutic  agent 

Molasses 

Molasses,  as  laxative 

Momordica  elaterium 

JNIonarda 

Monarda  punctata 

Monkshood 

Monotony  of  thought,  etc.,  as  a 
cerebral  sedative 

Monsel's  salt 

Montpellier  scammony 

Morphia 

Morphia,  acetate  of 

Morphia,  muriate  of 

Morphia,  sulphate  of 

Morphite  acetas 

Morphice  hydrochloras 

Morphite  murias 

Morphice  sulphas 

Moschus 

Moschus  moschiferug 

Mountain  tea 

Mouth,  as  a  seat  for  the  applica- 
tion of  medicines 

Moxa 

Mucilage  of  gum  arabic 

Mucilage  of  starch 

Mucilaginous  substances 

Mucilago  acaciae 

Mucilago  amyli 

Mucuna 

Mucuna  pruriens 

kludge's  inhaler 

Muriate  of  ammonia 

Muriate  of  baryta,  solution  of 

Muriate  of  lime,  solution  of 

Muriate  of  morphia 

Muriate  of  soda 

Muriated  tincture  of  iron 

Muriatic  acid 

Muriatic  acid,  as  escharotic 

Muriatic  acid,  diluted 

Musk 

Mustard,  as  diuretic 

Mustard,  as  emetic 

jMustard,  as  rubefacient 

Mynsicht's  acid  elixir 

Myristica 

IMyristica  moschata 

Myronic  acid 

Myrospermum  Pereira 

Myrospermum  toluiferum 

Myrosyne 

Myrrh 

INIyrrh,  as  emmenagogue 

!Myrrh  mixture,  antihectic 

Myrrha  i.  307, 

Myrtus  pimenta 

Narcissus  pseudo-narcissus 

Narcotics 

Narcotics,  stimulant 


34 
499 
822 
480 
5G7 
350 
350 
139 

172 
4t55 
556 
773 

777 
778 
777 
777 
778 
778 
777 
602 
906 
353 

80 
776 
814 
828 
812 
814 
828 
896 
896 

79 
374 
369 
868 
778 
370 
476 
377 
805 
379 
602 
685 
453 
751 
370 
329 
329 
752 
676 
674 
752 
307 
694 
461 
694 
337 

455 
640 
640 


Narcotina  i.  778 

Narthex  assafoetida  i.  610 

Natural  chalybeate  waters  i.  461 

Nauclea  gambir,  extract  of  i.  126 

Nauseating  diaphoretics  ii.  644 

Nauseating  expectorants  ii.  GG2 

Nerves,    operation    of    medicines 

through  the  i.    15 

Nervous  sedatives  ii.  105 

Nervous  stimulants  i.  585 

Nervous   transmission,  operation 

of  medicines  by  i.    24 

Nettle,  common  ii.  764 

Neutral  mixture  ii.  650 

Nicotia  ii.  125 

Nicotiana  tabacum  ii.  124 

Nicotianin  ii.  125 

Nitrate  of  iron,  solution  of  i.  466 

Nitrate  of  lead  i.  172 

Nitrate  of  potassa  ii.    83 

Nitrate  of  potassa,  as  diaphoi'etic  ii.  654 
Nitrate  of  potassa,  as  diuretic  ii.  605 
Nitrate  of  silver  i.  896 

Nitrate  of  silver,  as  antiphlogistic  ii.  787 
Nitrate  of  silver,  as  caustic  ii.  783  ' 

Nitrate  of  silver,  as  protective  ii.  851 
Nitrate  of  silver,  blackening  of  the 

skin  by  i.  400 

Nitrate  of  silver,  local  application 

of  ii.  784 

Nitre  ii-     83 

Nitre,  as  diaphoretic  ii.  654 

Nitre,  as  diuretic  ii.  605 

Nitric  acid  i.  371 

Nitric  acid,  as  escharotic  ii.  805 

Nitromuriatic  acid  i.  379,  ii.  688 

Nitrous  acid  i.  372 

Nitrous  powders  ii.     91 

Non-systemic  remedies  i.  90,  ii.  856 

Noi'way  spruce  ii.  758 

Nostrils,  as  a  seat  for  the  appli- 
cation of  medicines  i.     80 
Nurse-lamp  i.     78 
Nutmeg  i.  329 
Nux  vomica                                       i.  822 

Oak  bark  i.  119 

Oatmeal  ii.  839 

Oil  of  amber,  rectified  i.  637 

Oil  of  bei'gamot  i.  323 

Oil  of  bitter  almonds  ii.  185 

Oil  of  cinnamon  i.  325 

Oil  of  lemons  i.  323 

Oil  of  turpentine  i.  560 
Oil  of  turpentine,  as  anthelmintic  ii.  899 

Oil  of  turpentine,  as  diuretic  ii.  614 
Oil  of  turpentine,  as  rubefacient    ii.  757 

Oil  of  turpentine,  in   enteric  or 

typhoid  fever  i-  565 

Oil  of  vitriol  }■  861 

Ointment  of  cantharides  ii.  743 

Ointment  of  iodide  of  sulphur  ii.  357 

Ointment  of  iodine  ii.  354 

Ointment  of  iodine,  compound  ii.  354  ^ 
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Ointment  of  nitrate  of  mere 

ury 

ii. 

309 

Ointment  of  rose-water 

ii. 

845 

Ointments 

i. 

62 

Oleum  amygdalae 

ii. 

843 

Oleum  amygdala  amarse 

ii. 

185 

Oleum  bergamii 

i. 

323 

Oleum  cinnamomi 

i. 

325 

Oleum  linionis 

i. 

323 

Oleum  lini 

ii. 

495 

Oleum  morrhuoe 

i. 

205 

Oleum  olivse 

ii. 

495, 

843 

Oleum  ricini 

ii. 

490 

Oleum  succini  rectificatum 

i. 

G37 

Oleum  terebinthinse            i 

5G0,  ii. 

G14, 

757, 

899 

Oleum  tiglii 

ii. 

570, 

769 

Olive  oil 

ii. 

495, 

843 

Onion 

i. 

627 

Operation  of  medicines  i. 

Operation  of  medicines,  primary     i. 

Operation  of  medicines,  second- 
ary i. 

Operation   of  medicines  through 

the  circulation  i. 

Operation   of  medicines   through 

the  nerves  i. 

Opiania  i. 

Opium  i. 

Opium,  administration  of  i. 

Opium,  chronic  poisoning  by  i. 

Opium,  effects  of  i. 

Opium,  mode  of  operation  of  i. 

Opium  plaster  i. 

Opium,  poisoning  by  i. 

Opium,  preparations  of  i. 

Opium,  properties  of  i. 

Opium,  therapeutic  application  of  i. 

Opium,  varieties  of  i. 

Opodeldoc  i. 

Orange-peel  i. 

Organic  eflfects  of  medicines  i. 

Orgeat,  syrup  of  ii. 

Origanum  i, 

Origanum  majorana  i. 

Origanum  vulgare  i, 

Ornus  Europaja  ii, 

Ornus  rotundifolia  ii, 

Orpiment  ii. 

Oxide  of  antimony  ii. 

Oxide  of  silver  i, 

Oxide  of  zinc  i, 

Oxidum  ferri  nigrum  hydratum  i. 

Oxidum  plumbi  semivitreum  i, 

Oxydum  ferri  magneticum  i, 

Oxymels  i, 

Oxysulphuret  of  antimony  ii, 

Oyster-shell,  prepared  ii 
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15 
781 
717 
705 
735 
721 
738 
769 
727 
767 
719 
742 
718 
717 
321 

30 
184 
350 
351 
350 
481 
481 
326 

80 
408 
428 
451 
174 
451 

66 

77 
876 


Pale  bark 

i.  232 

Palm  a  christi 

ii.  490 

Papaver 

i.  781 

Papaver  somniferum 

i.  717 

Paraglin 

ii.  409 

Paramorphia 

i.  780 

Paregoric 
Pareira 
Pareira  brava 
Parillinic  acid 
Parsley  root 
Partridge-berry 

Parts  to  which  medicines  are  ap- 
plied 
Passive  exercise 
Passive  exercise,  modes  of 
Peach  kernel 
Pearl  barley 
Pearl  sago 
Pediluvium 
Pellitory 

Pennyroyal,  American 
Pennyroyal,  European 
Peponis  semen 
Peppermint 
Pepsine 

Perchloride  of  mercury 
Periodide  of  mercury 
Permanent  stimulants  i. 

Peroxide  of  mercury 
Persimmon 

Persulphuret  of  mercury 
Peruvian  bark 

Peruvian  bark,  as  antiperiodic 
Peruvian  bark,  as  sedative 
Peruvian  bark,  as  supersedent 
Peruvian  bark,  as  tonic 
Peruvian  bark,  chemical  relations 

of 
Peruvian  bark,  constituents  of 
Peruvian  bark,  eifects  of,  on  the 

system 
Peruvian   bark,   incompatibilities 

of  i 

Peruvian  bark,  injurious  effects  of  i 
Peruvian  bark,  local  use  of  i 

Peruvian  bark,  mode  and  nature 

of  oj^eration  of  i 

Peruvian  bark,  preparations  of  i 
Peruvian  bark,  preventive  influ- 
ence of 
Peruvian  bark,  therapeutic  appli- 
cation of  i 
Petroselinum  ii 
Petroselinum  sativum  ii 
Phagedenic  lotion  ii 
Pharmacology,  definition  of  i 
Pharmacology,  general  i 
Pharmacology,  special  i 
Philadelphia  fleabane  ii 
Phosphate  of  iron  i 
Phosphate  of  soda  ii 
Phosphoric  acid  i 
Phosphorus  i 
Physiological  method  of  operating  i 
Picraena  excelsa,  wood  of  i 
Picroglycion  ii 
Pills  i 
Pills  of  carbonate  of  iron  i 
Pills  of  iodide  of  iron                       i 


i.  771 
ii.  628 
ii.  628 
ii.  409 
ii.  597 
i.  353 

i.  67 
i.  189 
i.  192 
ii.  184 
ii.  830 
ii.  829 
i.  73 
ii.  721 
i.  349 
i.  349 
ii.  902 
i.  346 
ii.  883 
ii.  298 
ii.  306 
86,  95 
ii.  291 
i.  136 


i.  231 
i.  256 
i.  266 
i.  266 
i.  251 

i.  238 
i.  235 

i.  239 

i.  238 
249 
274 

i.  244 
i.  274 

i.  264 

i.  250 

i.  597 

i.  597 

i.  298 

i.      1 

i.      5 

i.    95 

i.  600 

i.  468 

i.  540 

i.  385 

i.  579 

21 

220 

422 

61 

458 

483 


Pills  of  iron,  compound  i. 

Pilula  colocynthidis  composita       ii. 

Pilula  styracis  composita  ii. 

Pilulae  i. 

PiluliE  coeruleae  ii. 

Pilula;  catharticaj  composifffi  ii. 

Pilulte  ferri  carbonatis  i. 

Pilulaj  ferri  compositge  i. 

Pilulaj  ferri  iodidi  i. 

Pilulce  hydrargyri  ii. 

Pilulae  quiniffi  sulphatis  i. 

Pilulje  saponis  compositEe  i. 

Pimenta  i. 

Pimento  i. 

Pimpinella  anisum  i. 

Pinkroot  ii. 

Pinkroot,  preparations  of  ii. 

Pinus  palustris  ii. 

Pinus  tffida  ii. 

Piper  i. 

Piper  angustifolium  i. 

Piper  cubeba  i. 

Piper  nigrum  i. 

Piperin  i. 

Pipsissewa  i. 

Pitaya  bark,  hard  i. 

Pix  Burgundica  ii. 

Pis  Canadensis  ii. 

Pix  liquida  ii.  616,  682, 

Plaster  of  ammoniac  Avith  mer- 
cury ii. 

Plaster  of  pitch  with  Spanish  flies  ii. 

Plasters  i.  62,  ii. 

Plumbi  acetas  i. 

Plumbi  carbonas  i. 

Plumbi  diacetatis  solutio  i. 

Plumbi  iodidum  i. 

Plumbi  nitras  i. 

Plumbi  oxidum  i. 

Plumbi  subacetatis  liquor  compo- 

situs  i. 

Plumbum  i. 

Plummer's  pills  ii. 

Podophyllin  ii. 

Podophyllum  ii. 

Podophyllum  peltatum  ii. 

Polygala  senega  ii. 

Polygalic  acid  ii. 

Polygonum  bistorta,  root  of  i. 

Polygonum  hydropiperoides  ii. 

Polygonum  punctatum  ii. 

Pomegranate  rind  i. 

Pomegranate  root  ii. 

Pommade  d'Helmerich  ii. 

Poppy-heads  i. 

Porphyrized  iron  i. 

Porter  i. 

Portland  powder,  abuse  of  i. 

Position,  as  a  therapeutic  agent      1. 

Potassa  ii.  780, 

Potassa,  as  rubefacient  ii. 

Potassa  caustica  ii. 

Potassa  cum  calce  ii. 

Potassa,  solution  of  ii. 
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401 

Potassa  with  lime 

782 

5.59 

Potassffl  acetas 

006 

080 

PotassDB  aqua 

802 

01 

Potassae  bicarbonas 

865 

28.5 

Potassaj  bitartras                      ii.  5 

34^ 

603 

506 

Potassa;  carbonas 

863 

4.58 

Potasste  chloras 

378 

401 

Potasste  citras 

049 

483 

PotassEe  et  sodie  tartras 

537 

28.5 

PotassEc  hydras 

780 

281 

Potassse  nitras                    ii.  83,  605, 

654 

768 

Potassae  sulphas 

532 

337 

Potass£B  tartras 

-539 

337 

Potassii  cyanuretum 

188 

342 

Potassii  iodidum 

354 

890 

Potassii  sulphuretum 

391 

892 

Potato  starch 

829 

611 

Potatoes,  as  emollient 

839 

612 

Potentilla  tormentilla,  root  of 

135 

331 

Potion 

63 

336 

Poultices 

62 

334 

Powder  of  algaroth 

ii. 

56 

331 

Powder  of  ipecacuanha  and  opium  ii. 

648 

331 

Powder  of  iron 

i. 

449 

133 

Powders 

i. 

00 

235 

Precipitated  carbonate  of  iron 

i. 

455 

758 

Precipitated  carbonate  of  lime 

ii. 

875 

759 

Precipitated  carbonate  of  zinc 

i. 

426 

759 

Precipitated  sulphur 

ii. 

387 

Precipitated    sulphuret    of    anti 

289 

mony 

ii. 

77 

742 

Preparations  of  iron,  choice  of  th 

e  i. 

446 

847 

Prepared  calamine 

i. 

427 

150 

Prepared  chalk 

ii. 

875 

171 

Prepared  oyster-shell 

ii. 

.876 

167 

Prickly  ash 

ii. 

^56 

173 

Pride  of  China 

ii. 

894 

172 

Pride  of  India 

ii. 

894 

174 

Primary  local  operation  of  medi 

cines 

i. 

16 

169 

Primary  operation  of  medicines 

i. 

5 

144 

Primary    operation    through    the 

298 

circulation 

i. 

6 

525 

Primary    operation    through    the 

524 

nerves 

15 

524 

Proof  spirit 

684 

666 

Propylamin 

206 

667 

Proiectives 

840 

136 

Protiodide  of  mercury 

304 

703 

Protochloride  of  mercury 

293 

703 

Prunes 

481 

135 

Prunus  Virginiana 

294 

898 

Prussian  blue,  pure 

484 

386 

Prussic  acid 

ii. 

170 

781 

Pterocarpus    erinaceus,    concrete 

450 

juice  of 

i. 

121 

682 

Pterocarpus  marsupium,  concrete 

180 

juice  of 

122 

58 

Ptyalism 

ii. 

238 

862 

Pulegium 

349 

766 

Pulveres 

60 

780 

Pulvermacher's  chain 

513 

782 

Pulvis  antimonialis 

ii. 

81 

862 

Pulvis  antimonii  compositus 

ii. 

81 

926 
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Pulvis  ai'omaticus 

Pulvis  ipecacuanha?  compositus 

Pulvis  ipecacuanha  et  opii 

Pumpkin  seeds 

Punica  granatum 

Punica  granatum,  rind  of  the  fruit 

of 
Pure  air,  as  tonic 
Pure  bitters 

Purgative  emmenagogues 
Purges 

Purging  cassia 
Pyrethrum 
Pyrophosphate  of  soda 


i.  325 
ii.  G48 
ii.  648 
ii.  902 
ii.  898 


13;j 
i.  19-i 
i.  217 
ii.  095 
ii.  466,  489 
ii.  483 
ii.  721 
ii.  540-1 


Quassia  i-  220 

Quassia  amara,  wood  of  i.  220 

Quassia  excelsa,  wood  of  i.  220 
Quassia  simaruba,  bark  of  the  root 

of  i.  222 

Quassin  i-  220 

Quercin  i.  120 

Quercitrin  i.  120 

Quercitron  i.  120 

Quercus  i-  119 

Quercus  alba  i.  119 

Quercus  cortex  i.  119 

Quercus  falcata,  bark  of  i.  119 

Quercus  infectoria,  galls  of  i.  110 

Quercus  montana,  bark  of  i.  119 

Quercus  pedunculata,  bark  of  i.  119 

Quercus  prinus,  bark  of  1.  119 

Quercus  robur,  bark  of  i.  119 

Quercus  tinctoria  i.  119 

Quevenne's  iron  i.  449 

Quicksilver  ii.  236 

QuintB  disulphas  i.  279 

QuinaB  sulphas  i.  279 

Quince  seed  ii.  817 

Quinia,  amorphous  i.  238,  284 

Quinia,  as  autiperiodic  i.  256 

Quinia,  as  sedative  i.  266 

Quinia,  as  simply  tonic  i.  251 

Quinia,  as  supersedent  i.  266 

Quinia,  bisulphate  of  i.  280 

Quinia,  crude  i.  283 
Quinia,  eifects  of,  on  the  system  i.  239 
Quinia,  injurious  effects  of,  and 

their  treatment  i.  249 
Quinia,  local  use  of  i.  274 
Quinia,  mode  and  nature  of  oper- 
ation of  i.  244 
Quinia,  preventive  influence  of  i.  264 
Quinia,  properties  of  i.  236 
Quinia,  salts  of  i.  283 
Quinia,  sulphate  of  i.  279 
Quinire  sulphas  i.  279 
Quinicia  i.  236,  284 
Quinidia,  properties  of  i.  236 
Quinidia,  sulphate  of  i.  285 
Quinidine  i.  237,  284 
Quinoidin  i.  284 
Quinoidine,  properties  of  i.  237 


Fvaisins  ii.  481 
Pvamenta  ferri  i.  450 
Ranunculus  bulbosus  ii.  764 
Reaction  following  depression  i.  23 
Realgar  ii.  326 
Reconstructive  mineral  tonics  i.  433 
Rectified  oil  of  amber  i.  637 
Rectitied  spirit  i.  687 
Rectum,  as  a  seat  of  the  applica- 
tion of  medicines  i.  68 
Red  bark  i.  233 
Red  iodide  of  mercurj''  ii.  306 
Red  oxide  of  mercury  ii.  291 
Red  pepper  i.  556 
Red  precipitate  ii.  291 
Red  roses  i.  135 
Red  sulphuret  of  mercury  ii.  308 
Refrigerant  diaphoretics  ii.  649 
Refrigerant  diuretics  ii.  603 
Refrigerant  salts  ii.  82 
Refrigerants  ii.  53 
Remedies,  definition  of  i.  2 
Rennet  ii.  883 
Repair  of  injuries,  operation  of 

medicines  through  i.    26 
Repletion,  as  a  therapeutic  process  i.    47 

Reroo  ii.  905 

Resin  ii.  683,  761 

Resin  cerate  ii.  762 

Resin,  fumes  of  ii.  683 
Resin  plaster                        i.  175,  ii.  848 

Resina  ii.  683,  761 

Resina  alba  ii.  761 

Resina  iiava  ii.  761 
Revulsion,  as  a  therapeutic  process  i.  53 
Revulsion,  operation  of  medicines 

through  i.    25 

Rhatany  i.  126 

Rheum  ii.  496 

Rheum  australe  ii.  496 

Rheum  compactum  ii.  496 

Rheum  palmatum  ii.  496 

Rheum  Russicum  ii.  497 

Rheum  Sinense  ii.  496 

Rheum  Turcicum  ii.  497 

Rheum  undulatum  ii.  496 

Rhubarb  ii.  496 

Rhubarb,  European  ii.  503 

Rhubarb,  preparations  of  ii.  501 

Ricinus  communis  ii.  490 

Rochelle  salt  ii.  537 

Rosa  Gallica  i.  135 

Rosemary  i.  345 

Rosin  ii.  761 

Rosmarinus  i.  345 

Rosmarinus  officinalis  i.  345 

Rottlera  tinctoria  ii.  905 

Rubefacients  ii.  746 

Rubigo  ferri  i.  454 

Rubus  trivialis  i.  130 

Rubus  villosus  i.  130 

Rue  ii.  701 

Rufus's  pills  ii.  512 
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Rum 

Russia  rhubarb 

Rust  of  iron 

Ruta 

Ruta  graveolens 

Sabadilla 

Sabbatia  i, 

Sabbatia  angularis  1, 

Sabina  ii, 

Sacchari  f-xx  ii, 
Saccharine  and  acidulous  fruits     ii- 

Saccharine  demulcents  ii, 

Saccharum  ii 

Saccharum  saturni  i. 

Sacred  elixir  ii, 

Sagapenum  i 

Sage  i. 

Sago  ii 

Sagus  Rumphii  ii, 

Sal  absinthii  ii 

Sal  aeratus  ii, 

Sal  ammoniac  ii, 

Sal  diureticus  ii, 

Salicin  i. 

Saline  purgatives  ii. 

Salivation  ii. 

Salix  i, 

Salix  alba  i. 

Salt  of  Seignette  ii. 

Salt  of  tartar  ii. 

Salt  of  wormwood  ii. 

Saltpetre  ii, 

Salvia  i. 

Salvia  officinalis  i. 

Sandaraca  ii. 

Sanguinaria  ii. 

Sanguinaria  Canadensis  ii. 

Sanguinarina  ii. 

Santouici  semen  ii. 

Santonin  ii. 

Sarsa  ii. 

Sarsaparilla  ii. 

Sarsaparilla,  preparations  of  ii. 

Sarsaparillin  ii. 

Sassafras  medulla  ii. 

Sassafras  oiiicinale  ii. 

Sassafras  pith  ii. 

Sassafras  radicis  cortex  ii. 

Sassafras  root,  bark  of  ii. 

Savine  ii. 

Savine  cerate  ii. 

Scales  of  iron  i. 

Scammonium              .  ii. 

Scammony  ii. 

Scammony,  enema  of  ii. 

Scammony,  preparations  of  ii. 
Scilla                                ii.  454,  591, 

Scilla  maritima  ii. 

Scoparius  ii. 

Sea-bathing,  as  tonic  i. 

Secale  cornutum  ii. 

Secalin  ii. 
Secondary  operations  of  medicines  i. 


i.  684 
ii.  497 

i.  454 
ii.  701 
ii.  701 


160 
226 
226 
699 
822 
481 
821 
821 
156 
502 
615 
351 
829 
829 
607 
866 
374 
606 
288 
525 
238 
287 
287 
537 
863 
607 

83 
351 
351 
326 
449 
449 
449 
894 
895 
408 
408 
412 
409 
819 
420 
819 
420 
420 
699 
763 
451 
555 
555 
575 
557 
664 
591 
594 
200 
706 
707 

23 


ocess  i. 

52 

53 

170 

1 

105 

538 

387 

72 

174 

ii.  606, 

702 

667 

666 

702 

669 

665 

514 

519 

575 

518 

Sedation,  as  a  therapeutic  process  i 
Sedatives,  arterial 
Sedatives,  cerebral 
Sedatives,  general 
Sedatives,  nervous 
Seidlitz  powder 
Seltzer  water,  artificial 
Semicupium 

Semivitrified  oxide  of  lead 
Senega 
Senegin 
Seneka 

Seueka,  as  emmenagogue 
Seneka,  preparations  of 
Seneka  snakeroot 
Senna 

Senua,  American 
Senna,  enema  of 
Senna,  preparations  of 
Sensational  influences,  as  a  nerv- 
ous stimulant  i.  597 
Sensible  properties  of  medicines, 
as  a  means  of  estimating  their 
powers  i.  28 
Septfoil,  root  of  1.  135 
Serpentaria  i.  305 
Sesami  folia  ii.  820 
Sesamum  Indicum  ii.  820 
Sesquioxide  of  iron  i.  452 
Sesquioxide  of  iron,  anhydrous  i.  453 
Sesquioxide  of  iron,  hydrated  i.  452 
Setons  ii.  772 
Sevum  ii.  845 
Sex,  as  a  modifying  influence  i.  36 
Shampooing  ii.  750 
Shampooing,  as  tonic  i.  194 
Shower-bath  i.  73 
Sialagogues  ii.  719 
Silver  i.  396 
Silver,  chloride  of  i.  409 
Silver  fir,  American  ii.  012 
Silver  fir,  European  ii.  758 
Silver,  iodide  of  i.  409 
Silver,  nitrate  of  i.  396 
Silver,  oxide  of  i.  408 
Simaruba  i.  222 
Simaruba  excelsa,  wood  of  i.  220 
Simaruba  officinalis,  bark  of  the 

root  of  i.  222 

Simple  bitters  i.  217 

Simple  cerate  ii.  846 

Simple  ointment  ii.  846 

Sinapis  ii.  453,  635,  751 

Sinapis  alba  ii.  478,  752 

Sinapis  nigra  ii.  751 

Sinapism  ii.  755 

Skin,  as  a  seat  for  the  application 

of  medicines  i.     72 

Skunk  cabbage  i.  637 

Slippery  elm  bark  ii.  818 

Slippery  elm  bark,  as  emollient     ii.  838 
Smart-weed  ii.  703 

Smilacin  ii.  409 

Smilax  niedica,  etc.  ii.  408 
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Smyrna  opium  i. 

Soap  cerate                            i.  170,  ii. 

Soap  liniment  i. 

Soap  plaster                            i.  17G,  ii. 

Socotrine  aloes  ii. 

Soda  powders  ii. 

Soda,  preparations  of  ii. 

Sodffi  bicarbonas  ii. 

Sodte  boras  ii. 

SodiB  carbonas  ii. 

SodiB  carbonas  exsiccatus  ii. 

SodiB  et  potassEe  tartras  ii. 

Sodie  murias  ii. 

Sodoe  phosphas  ii. 

Sodpe  potassio-tartras  ii. 

Sodte  sulphas  ii. 

Sodii  chloridum  ii. 

Solauia  ii. 

Solanum  dulcamara  ii. 

Solid  forms  of  medicines  i. 

Soluble  tartar  ii. 

Solutio  barytse  muriatis  ii. 

Solution  of  acetate  of  ammonia  ii. 

Solution  of  ammonia    i.  577,  ii.  765, 

Solution  of  arsenite  of  potassa  ii. 

Solution  of  chloride  of  barium  ii. 

Solution  of  chloride  of  calcium  ii. 

Solution  of  chlorinated  soda  ii. 

Solution  of  chlorine  ii. 

Solution  of  citrate  of  magnesia  ii. 

Solution  of  citrate  of  potassa  ii. 

Solution  of  iodide  of  arsenic  and 

mercury  ii. 

Solution  of  iodide  of  iron  i. 

Solution  of  iodine,  compound  ii. 

Solution  of  muriate  of  baryta  ii. 

Solution  of  muriate  of  lime  ii. 

Solution  of  nitrate  of  iron  i. 

Solution  of  pernitrate  of  mercury  ii. 

Solution  of  potassa  ii. 

Solution  of  subacetate  of  lead  i. 

Solution    of  subacetate  of    lead, 

diluted  i. 

Solution  of  sulphate  of  morphia  i. 

Solutions  i. 

Solvents  ii. 

Somnnmbulism,  artificial  ii. 

South  American  kino  i. 

Spanish  flies,  as  a  diuretic  ii. 

Spanish  fly  ii. 

Spartium  scoparium  ii. 

Spearmint  i. 

Special  therapeutics  and  pharma- 
cology i. 

Spermaceti  ii. 

Spiced  plaster  ii. 

Spiced  rhubarb  ii. 

Spigelia  ii. 

Spigelia  ^larilandica  ii. 

Spinal  stimulants  i. 

Spirsea  i. 

Spiraea  tomentosa,  root  of  i. 
Spirit  of  ammonia                 i.  577,  ii. 

Spirit  of  ammonia,  aromatic  i. 


718 
847 
716 
848 
506 
104 
866 
868 
869 
866 
868 
537 
370 
540 
537 
531 
370 
422 
422 
60 
539 
369 
653 
871 
328 
369 
368 
367 
363 
542 
650 

329 
484 
352 
369 
368 
466 
802 
862 
167 

169 
777 
63 
881 
173 
122 
630 
733 
594 
348 

95 
845 
763 
503 

890 
890 
822 
135 
135 
872 
578 


Spirit  of  ether 

i. 

701 

Spirit  of  Mindereus 

ii. 

653 

Spirit  of  nitric  ether 

ii. 

608 

Spirit  of  nitric  ether,  as  diapho- 

retic 

ii. 

655 

Spirits 

i. 

65 

Spiritus 

i. 

65 

Spiritus  oethereus  nitrosus 

ii. 

608 

Spiritus  nstheris  compositus 

i. 

701 

Spiritus  tetheris  nitrici 

ii.  608, 

655 

Spiritus  a;theris  sulphurici 

i. 

701 

Spiritus  ammoniae                 i 

577, 

ii. 

872 

Spiritus    ammoniae    aromat 

icus 

i 

578, 

ii. 

872 

Spiritus  Mindereri 

ii. 

653 

Spiritus  nitri  dulcis 

ii.  608, 

655 

Spiritus  rectificatus 

i. 

687 

Spiritus  vini  gallici 

i. 

684 

Sponging 

i. 

74 

Spurred  rye 

ii. 

700 

Squamae  ferri 

i. 

451 

Squill 

ii. 

591 

Squill,  as  emetic 

ii. 

454 

Squill,  as  expectorant 

ii. 

664 

Squill,  preparation  of 

ii. 

665 

Squirting  cucumber 

ii. 

567 

Star  aniseed 

i. 

343 

Starch 

ii. 

827 

Starch,  mucilage  of 

ii. 

828 

Starch,  wheat 

ii. 

828 

Statice 

i. 

136 

Statice  Caroliniana,  root  of 

i. 

136 

Steel  dust 

i. 

450 

Sternutatories 

ii. 

722 

Stimulant  narcotics 

i. 

640 

Stimulants,  arterial 

i. 

555 

Stimulants,  cerebral 

i. 

640 

Stimulants,  diffusible 

i. 

487 

Stimulants,  general 

i 

86,  95 

Stimulants,  nervous 

i. 

585 

Stimulants,  permanent 

i 

86,  95 

Stimulants,  spinal 

i. 

822 

Stimulating  diaphoretics 

ii. 

656 

Stimulating  diuretics 

ii. 

611 

Stimulating  expectorants 

ii. 

664 

Stimulal  ing  narcotics 

i. 

640 

Stimulation,  as  a  therapeuti 

c  pro 

cess 

i. 

49 

Stimulation,  general,  as  a 

thera 

peutic  process 

i. 

49 

Stimulation,  local,  as  a  therapeu 

tic  process 

i. 

51 

Stomach,  as  a  seat  for  the 

appli 

cation  of  medicine 

i. 

68 

Storax 

ii 

680 

Stramonium 

i. 

810 

Strasburg  turpentine 

ii 

682 

Stronger  solution  of  ammonia 

ii 

744 

Strychnia 

i 

844 

Strychnos  ignatia 

i 

823 

Strychnos  nux  vomica 

i 

822 

Stupes 

i. 

72 

Styptics 

i. 

99 

Styrax 

ii. 

680 
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Styrax  benzoin 
Styrax  officinale 
Subacetate  of  lead,  cerate  of 
Subacetate  of  lead,  diluted  solu- 
tion of 
Subacetate  of  lead,  solution  of 
Subcarbonate  of  iron 
Subcutaneous  injection 
Subcutaneous    injection, 

ment  used  for  ii 

Sublimatum  corrosivum  ii 

Subnitrate  of  bismuth  i 

Succus  limonum  ii 

Sudorifics  ii 

Suet  ii 

Sugar  ii 

Sugar,  as  a  laxative  ii 

Sugar  of  lead  i 

Sugar-candy  ii 

Suli^hate  of  alumina  and  potassa  i 
Sulphate  of  cinchonia  i 

Sulphate  of  cinchonidia  i 

Sulphate  of  copper  i 

Sulphate  of  copper,  as  emetic  ii 
Sulphate  of  copper,  as  escharotic  ii 
Sulphate  of  iron  i 

Sulphate  of  iron,  astringent  solu- 
tion of  i 
Sulphate  of  magnesia  ii 
Sulphate  of  morphia  i 
Sulphate  of  morphia,  solution  of  i 
Sulphate  of  potassa  ii 
Sulphate  of  quinia  i 
Sulphate  of  quinia,  impure  i 
Sulphate  of  quinia,  pills  of  i 
Sulphate  of  quinidia  i 
Sulphate  of  soda  ii 
Sulphate  of  zinc  i 
Sulphate  of  zinc,  as  emetic  ii 
Sulphate  of  zinc,  as  escharotic  ii 
Sulphosinapisin  ii 
Sulphur  ii 
Sulphur  antimonii  aureum  ii 
Sulphur,  as  laxative 
Sulphur  lotum 
Sulphur  prfficipitatum 
Sulphur  springs 
Sulphur,  washed 
Sulphuret  of  potassium 
Sulphuretted  hydrogen 
Sulphuric  acid 
Sulphuric  acid,  aromatic 
Sulphuric  acid,  as  escharotic 
Sulphuric  acid,  diluted 
Sulphuric  ether 
Sulphurous  acid 
Sulphurous  baths,  artificial 
Sulphurous  waters,  natural 
Supersession,  as  a  therapeutic  pro 

cess 
Supertartrate  of  potassa 
Suppositories 
Swamp  hellebore 
Sweet  almonds 

VOL.  II. — 59 


381, 


ii.  381, 
ii. 


677 
680 
170 

169 
167 
455 

82 

906 
298 
431 
94 
636 
845 
820 
480 
156 
821 
136 
285 
285 
414 
460 
792 
462 

465 

529 
777 
777 
532 
279 
284 
281 
285 
531 
420 
458 
799 
752 
381 
78 
484 
484 
387 
390 
474 
391 
389 
301 
370 
804 
369 
687 
387 
393 
390 

55 
534 

71 
152 
833 


Sweet  flag  -      i.  359 

Sweet  marjoram  i.  351 

Sweet  spirit  of  nitre  ii.  608 

Sweet  spirit  of  nitre,  as  diaphoretic  ii.  655 
Sydenham's  laudanum  i.  772 

Sympathy,  operation  of  medicines 


through 
Symplocarpus  foetidus 
Syrup 

Syrup  of  gum  arabic 
Syrup  of  iodide  of  iron 
Syrup  of  squill,  compound 
Syrupi 
Syrups 

Syrupus  ferri  iodidi 
Syrupus  scillfe  compositus 
Systemic  remedies 


24 
i.  637 

ii.  822 

ii.  822 
i.  484 

ii.  670 
i.  66 
1.  66 
i.  484 

ii.  670 
i.  85,  95 


ii.  124, 


314, 


695, 


Tabacum 

Table  of  classification 

Tacca  arrow-root 

Tamarinds 

Tanacetum 

Tanacetum  vulgare  i. 

Tannic  acid  i. 

Tannin  of  galls  i. 

Tansy  i. 

Tansy,  as  emmenagogue  ii. 

Tansy,  as  uterine  motor-stimulant  ii. 

Tapioca  ii. 

Tar  ii.  616,  082, 

Tar,  as  expectorant  ii. 

Tar  ointment  ii. 

Tar- water  ii. 

Tar  water,  as  expectorant  ii. 

Taraxacum  ii. 

Taraxacum,  as  cholagogue  ii. 

Taraxacum  dens  leonis  ii. 

Tartar  emetic  ii. 

Tartar  emetic,  as  a  pustulating 
agent  ii. 

Tartar  emetic,  as  diaphoretic  ii. 

Tartar  emetic,  as  emetic  ii. 

Tartar  emetic,  as  expectorant         ii. 

Tartar  emetic  ointment  ii. 

Tartar  emetic  plaster  ii. 

Tartar  emetic,  poisoning  by  ii. 

Tartar  emetic,  tlierapeutic  appli- 
cations of  ii. 

Tartaric  acid  ii. 

Tartarized  antimony  ii. 

Tartarized  antimony,  as  emetic       ii. 

Tartarized  iron  i. 

Tartarized  soda  ii. 

Tartrate  of  antimony  and  potassa  ii. 

Tartrate  of  antimony  and  potassa, 
as  diaphoretic  ii. 

Tartrate  of  antimony  and  potassa, 
as  emetic  ii. 

Tartrate  of  antimony  and  potassa, 
as  expectorant  ii. 

Tartrate  of  antimony  and  potassa, 
as  pustulant  ii. 

Tartrate  of  iron  and  ammonia         i. 


454 
90 
829 
481 
717 
314 
113 
113 
314 
695 
717 
830 
759 
682 
760 
619 
682 
598 
689 
598 
55 

767 
645 
455 
664 
769 
769 
61 

60 
102 

55 
455 
469 
537 

55 

645 

455 

664 

767 
471 
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Tartrate  of  iron  and  2:>otassa 

Tartrate  of  potassa 

Tartrate  of  potassa  and  soda 

Tasteless  ague  drop 

Tea 

Tea-berry 

Temperament,  as  a  modifying  in- 
fluence 

Terebinthina 

Terebinthina  Canadensis 

Terebinthinate  vapour  baths 

Terebinthinates,  as  rubefacient 

Terra  Japonica 

Testa  proBparata 

Thea  bohea 

Thea  viridis 

Thebaic  tincture 

Thebaina 

Therapeutic  action,  modes  of 

Therapeutic  processes 

Therapeutics  and  pharmacology, 
general 

Therapeutics,  definition  of 

Therapeutics,  general 

Therapeutics,  special 

Theriaca 

Thornapple 

Thoroughwort 

Thyme 

Tliymus 

Thymus  vulgaris 

Ticlvliug  the  fauces,  as  emetic 

Tinctura  camphorse  composita 

Tiuctura  canlharidis 

Tinctura  ferri  chloridi 

Tinctura  ferri  sesquichloridi 

Tinctura  iodinii 

Tinctura  iodinii  composita 

Tinctura  mclampodii 

Tinctura  opii 

Tinctura  opii  acetata 

Tinctura  opii  camphorata 

Tinctura  saponis  camphorata 

Tinctura  thebaica 

Tincturas 

Tincture  of  cantharides  i: 

Tincture  of  chloride  of  iron 

Tincture  of  iodine  i 

Tincture  of  iodine,  compound 

Tincture  of  opium 

Tinctures 

Tinnivelly  senna 

Tobacco  i 

Tobacco,  as  emetic 

Tobacco,  as  errhine 

Tobacco,  empyreumatic  oil  of 

Tone,  nature  of 

Tonic  diet 

Tonic  eramenagogues 

Tonic  mental  influence 

Tonics 

Tonics,  mode  of  operation  of 

Torment  il 

Torment  ilia 


633, 
i. 
351, 
ii. 
i. 
i. 
ii. 
124, 


469 
539 
537 
329 
627 
353 

36 
611 
612 
568 
757 
125 
87G 
627 
627 
769 
780 

43 


1 

5 

95 

822 
816 
301 
351 
851 
351 
442 
771 
744 
476 
476 
350 
351 
563 
769 
772 
771 
716 
769 

64 
744 
476 
852 
351 
769 

64 
515 
721 
454 
723 
183 
177 
186 
693 
195 
177 
184 
135 
135 


Tons  les  mois  ii.  829 

Tragacanth  ii.  815 

Tragacantha  ii.  815 

Transfusion  of  blood,  as  tonic         i.  201 

Travelling,  as  tonic  i.  195 

Treacle,  as  laxative  ii.  480 

Tripoli  senna  ii.  515 

Tritici  furfur  ii.  834 

Troches  i.     61 

Trochisci  i.    61 

Turkey  opium  i.  718 

Turkey  rhubarb  ii.  497 

Turmeric  i.  858 

Turnips,  as  emollient  ii.  839 

Turpentine  ii.  611 

Turpentine  enema  ii.  576 

Turpentine,  liniment  of  ii.  762 

Turpentine,  oil  of  i.  560 

Turpentines,  as  expectorant  ii.  681 

Turjjeth  mineral,  as  emetic  ii.  461 
Turpeth  mineral,  as  sternutatory   ii.  725 

Ulmus  ii.  818,  838 

Ulmus  fulva  ii.  818 

Unguenta  i.     62 

Unguentum  antimonii  ii.  769 

Unguentum  aquaj  rosas  ii.  845 

Unguentum  cantharidis  ii.  748 
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